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(54) LIQUID CRYSTAL FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal 
film suitable as an optical compensation film by fixing a 
nematic alignment formed by a photocurable liquid- 
crystalline composition in its liquid crystal state by light 
radiation. 

SOLUTION: This liquid crystal film comprises a thin layer 
of a photocurable liquid-crystalline composition 
containing compounds represented by formulas I and II 
and is formed by fixing a nematic alignment formed by 
the composition in its liquid-crystalline state by 
irradiating the thin layer with light. In the formulas, R1 f 
R2, and R3 are each H or methyl; X is H, chlorine, 
bromine, iodine, 1-4C alkyl, methoxy, cyano or nitro; and 
(a), (b), and (c) are each an integer of 2-12. The film is 
prepared by applying a solution of a photocurable liquid- 
crystalline composition to a substrate plate having no 
alignment film, drying the resultant coating film to 
remove the solvent, and irradiating the dried coating film 
with light to cure the coating film. The wt. ratio of the 

compound of formula I to the compound of formula II is about (99/1)-(50/50). 



m 

I 



08 

f 

m 

c 
c 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAT4aqqHDA41 3055573... 2006/04/07 



Searching PAJ 



2/2 ^— V 



[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAT4aqqHDA41 3055573... 2006/04/07 



(19)B#H#fM' (J P) (12) H i£p }ft ^ $g (A) 



#^2001-55573 
(P2001-55573A) 
(43)£fBiB ^13^2^270(2001.2.27) 



(5i)inta ? mm^ 


F I 




C09K 19/20 


C0 9K 19/20 2H0 9 1 


G 0 2 F 1/13363 


(Z ft *> T7 

vj u z r 


1/ lAJoo 4 rl U Z 7 






»*JB©&8 OL (£ 16 H) 


(21)fflK#^ ftmm 1-230694 


(71)fflSA 


000004444 








(22) ftiK 0 ¥J*1 1*F 8 £ 17 B (1999. 8. 17) 




ymmm&.mmm itb3 #i2# 




(72)56W# 




































(74)«aA 


100093540 






#s± mm mvt (*u«) 









(54) imw&m m&y-oiA 

(57) [B»] 

MR*?®] "REHfcS (l) T?«*ft*fl:£» * 



* (i) *3ctt;"FfE©-igs (2) ■p*?ns{t-&ni (i 

[ffcl] 



o , / 



(1) 



If o . 

CH 2 i-C0-(cH 2 )-0-<^>-il0HQ)-C=N 



(2) 



(-ttS'Cl) Rtf (2) fcfc^T, R', R 2 Rtf'R 3 



— o£/*U a, b, cStnftl2~l 2<DS^%^ 
■To ) 



(2) 



2001-55573 



1 



m$.m i ] te-irs c i ) x\ 
(i) fc'cfca'Tieco-figs (2) x-mnzit-sm a 



i 



CCH2 
R 2 



0) 



R 

I 



co 
II 
o 



(2) 



(1) &tf (2) lOs^X, R 1 , R 2 &tfR 3 
igfH> H*, 3 7!t K^Si 1 ~ 4 cD7;Mr;l/S, 

* v-s, 5/ t y u - - h p s e. & 3 % man z 
— a, b, cstnfnz-i 2©Ii^ 

f o ) 

[11*12] ieftlt£&fc&<^SM®£±k:, mU<Dft 

a, %tci*immitmmt> l < m-mmwmtf 

^•y */vf:/y v YW,faX$>Z>nim 1 ta«©^ B a B 7^ 

7 ] it 5 fB«cD7t^«^?^M^fc?g^ 

[00 0 1] 

fflkftm^Tcmsky -< /pa, b5IS7^;i/acd 

[0 0 0 2] 



20 



30 



40 



yy-zm&*m^tcffimgL74 *y°\s>( , xw- 

tJttfcfc&g^ft-C^?. (J.L.Fergason et.al., SID D 
ig. Tech. Paper, 16, 68(1985), P.S.Drzaic, J.Appl.Ph 
ys., 60, 2142(1986), T. Fuj isawa et. al. , 1989Japan 
Display, 690(1989)&if) 0 Xffltmm&itit^Vm, 

< , % 6 }c It 7 f 7l> A Aft t L T © f# & n 

^mt^m^m^tz^mmy * uLtfmmt, mm 

[00 0 3] 

%ct\cziK>, ytmmmm^tLx^'M^m^y^^L. 

[0 0 0 4] 

TiH©-iss (1) r*a*nsft-&« (i) i:, - 

(2) T-ssn-s ft^« (II) «^r*«JRft 

m&ik&m)$.V!}<Dmmfr & * o , ttflBrawpffi arm 

«t o TSSft U fc «c£ 7 4 A* A WT 5 . 
[ft 2] 



(3) 



2001-55573 



x 



0) 



I 



-CO-/ 



C2) 



(-jrs (1) at; (2) tfci/vt, r 1 , r'&o'r 3 

-0*g*U a, b, cttfnfn2~12©l»4* 

f. ) 

S**€rtlJB7-r/I/Afl!>HJBSlcM'r*. ##£BJlcDil3 

Oil 6 & MiE^BB^ ;U A Ofi^*^ <b ft 

**RfiBteRK:Bfr*. Sfc*58!8©a7tt, AMBKA 

©^8fi, fjfH^ f f B 7'(';l/Ai:7 l 6^Wfcft©g7?S^ 

[0 0 0 5] 

<mw?Zo ^mnt-imznzit'&va en 

«S (1) fcfc^T, 7*l>P7P*7g£7f 
*Ii:©X^— 9--£ft37;l/*;l^fiaRtfbfi, 2 
~1 2, #$L<«4~1 0, $?>{c»$L<tt6~9 

aMb^0T^«t&, -Tft^^s 
7 * U D 7 p * 7S £ %&m&m&£& L T ^ 3 ft^ft 



«4-e{ia^^ B B B tt*^^ft^^ 

10 lc jgsin L TfflriHSl £ L Tcm&lc It, 



cnttit&m (i) 
lt« 

*tt*^f. {fc*W (I) fcOffliSttfcWrs^ ft 
^ (I I) ©7;I/*;Miftctt, 2~l 2, *i?£L< 
«4~l 0, *5{<:^$L<«6~9T-feSo -fl&S 
(1) Rtf-|R3 (2) fcfettSR 1 , R'RtfR'fi, 

zn?n , miL\cimm-%rciz * rjvmzmrw, ftfr 
it, wcftmmtt&zc t&m& l^, 

[0 0 0 6] ft-&» ( I ) ©-&$7??£tt^cffl£2n3 

20 (I) tt, lSS<7)^^;HcFP^7>'i:2a»<?)4- 
(m- 7^DP7P+77;l':a*7) SJtffi? 

vfcfcKjss-estfffi^tfsttfsns. sfc. 7*7*p 
a+>/mm->V5f (dcc) momsmzm^x 

TfeSt/\ cftJKttOTjffifcLTtt, iMS«<D*f-;l/t: 
Fn^yyt2Si©4- (m— ^y7>;*4 i 77/l/3 

30 *7) SJasftfcoxx^yWba&feS-fffvv *ie# 

* »J p 7 ;Mk"f S # ffi^Ftf 09* T-tSo c<o#&, 
;un Kp^/yfc 4 - (m-^>'7;l/^77;U3+ 

^;l/t: Fp+7 y^77-bx- Mc»ALfcSL ±ffi<0 

^mmmm^mxR^^xmm^^^mm^ 
c£k«e<&3o mctr, hrs (i) ©x*<* 
^ST?fti>fk^% ( i ) t, »j£"rsssis*W"rs 

k: Kp*/>*^f-;l/k FP+yy©{^0fcfflt.>T± 



»«, 7^yha^>;»fi (t i) m&Ttz® 
( i ) ©$ B B B tt£^-rratiBBtf«< ft oms l < ft 

i/\ Sfc> (1) IcWiZXlt, **, 

3«>3K, Sit i~4©7;l/*;«, + 

7?, -irs (2) r**fc*n*fk'&«9 (i i) a, ?n 



50 



won ©•a^afcfc'ifsijftK^aft^o w^^, 

lSl©4->/7y7xy-^i:iai04- (n- 
W^) 7i"Jp^p^7;l/a*7) $J&§»i:©x 
x-r;HkSi£ti:j; , 3-&fiS-rSi: ir^r**a 0 xxrvWk 
RiSo*i*i:LTtt, (I) o«^i:rattt, ± 
iEg&mWtZWtt p U F-^f 7;I/*>-S!lS7j<tift if Tffift 
ftt, cni: 4-7777 x/-;l/i;;&£j££ 73 & 

4 -777 7 x7-;b©£JS£tToT 
±IB©^< LT^b7cfk^ (I) Rtffta- 



(4) 

5 

m (i i) fcfi, as»««M*ssrrc:£tfS3;u^ 

[0007] *m$\m%m\mmskmMLm$, mm 
wt&m ( i ) Refits* (id wmftiL lt^ 

£W a i) ©ffliajt (S«t) a, t«A,£-r;g>$ 

ft7>nW»<0Wtt*, ffc^ft (I) fttfffc^W (II) 
tOffi^ WAtfs -ASS (l) (2) fcfctt 

S7;^;Hfi (a, b, c) ©SD<5ffc «fc ^ raSfil^ 10 

H4«©"e-*ti4t*4v^ anr»ft^n ( i ) : 

ffc£» (I I) =9 9 : 1-5 0 : 5 0, £?3:L<«9 
5:5-6 0:4 0, £ P>tcfc?$ t < fit 9 0 : 10-6 
5:35, m$>ft£L<te8 5 : 1 5-7 0 : 3 OCD® 
HT-fcSo ffltfJ£#9 9*«*S«£fcl\ fk^jj (I) 

1 0$ t) , it-BOs ( I ) ©»/Wk-g1% 

( I ) tit^Vb (II) <D£im<D 5 0ii%*«T'$ 

s^tcti, ffldtftt lx<dtj y h d e-y ^e^as 20 

(T I) tflTU JKS«»*«^r'tSSfiKH^Ii 

yswiR<ft*i:v^ofeiai«« { *u*HriiBtt« { **. #s 
w<wtKfta!«*ttffli«*fc*if^rtt> -«s (1) *s 

.fctf-fiSS (2) ifiOT;l/*^HS (a, b, c) <Dg 

asng»®fl:£% ( 1 ) ms/xiMtsm c 1 1 ) *« 
ffl-rsct^T**So c©»&T*t>, ft-&*s» (i) st; 

ffc#fo (II) <Dffl$tt (fiSit) H\ ±fBLfc^C5 
[0 0 0 8] *«W©3t«ffcS«SttlB^ ! l*fctt, 30 

w<D&}$k*m%t>%^mmic*5^x<t&ya ( 1 ) > its 

»(i I) J-^^^^ttfk^St>Vxai^ B B B ttfb^ 
( I )*><!: Wfc3H9( I I )©«ifi J f>PI#©ilifi81t4iffc«t 

■aTSHttrr«©-e- «fc«sa£T*!?ftw ansa 40 

Sfi%JXT, »$b<fi3 0Sfi%W"F, £t>fcr$L< 
(±2 0SM%WT-e*S. C©E&«#4 0£fi%*iH 

(is #jx.a\ %mT)io~)it-mmm.xi*&mmmt 
isur^sns^yxxr/i/ (yy) 7*yu-n# 
(yy) T>7V)i'M*fci&z-&xmt>nz 

Xvyunv (yy) Ttvu-b ; EX7x/-;l/A 



ftBB 2001-55573 
6 

;Wi*asLTfi6n*x#*5' (yy) T-yuu-h 

J«*fcJ*L/, ffl^O. 0 1-2 011% #$L<tt 
0. 1~1 0M»%, ££fc#$L<«0. 5-5M 

yx -<yyV;i/£m#is, ^>yY;i/$ifi^f 
;k 4-^yyV;b-4 '-^^^7ixM;l<77 
4 K, ^y^;l/^^-;l/^r^-;K V*=f-)\>T 5./ 
yx- h % 2 - n -y* H^i/x^;I/- 4 - 

t- 5 y ^y yx- h , P - ~>*y ^7 5 y ssssi' v 

T5;K 3, 3 ' -Vt^-fr-A-* h+->^>y"7i 

/y yfD'iy/^^t-y-h^ 2-y7 L ;i/-i 

- (4- (y-T 1 ^*) 7xx;U) -2-*;W7*';y 
7p/^y- 1 -*>\ 2-^yi>7l/- 2— >7f/l/7 5 

y-i- (4-w*u/7ix;w -y^y-i- 

*y 1- (4-Ffi/;l/7ix;W -2-tKn^> 
-2-yf;b7D;^-i-ty l-tKD+>/i/y 
n^-Wi-WhX 2-tFn^->-2-yf 
;l/-i-7xx;i/7°o/^-i-*y i-(4-^y 
yptf;l/7xx;i/) -2-t FD+i/-2-y7 L ;l'7a 
/^y-i-^-y, 2, 4- 

•^x^i/ft^yh y 2 , 4 -->v yyp tf;i/^*+ 
D-vl-y 2, 4->7f;W+t>hy -fy^p 

ft»«ftntf, *^H^«^{kia^ B B Btt»j)c^*«^ 
t%\k&m (i) tft^ft (in ©ffl^^LBffl^ 

Jta*ftJ:ortt, JttS£HB&ffl*^<fflt^"ffc, EB 

[0 0 0 9] *%iOM7^M(t ±f2UfcJfcSfk 
^^ B B B ttffij5ictI^^««±lcMflJ L T&mZBl%-Z 

yiBlpJ^:, JiHI'v©itt«l«^HSftr**86fcJ:9fl« 

X, m%.&. #lM5h\ ^'JTShVSK, *UT5 
h\ ^'Jx-fH ^ K, ^Ux-fyl'X-f;^ h 



7 

'Jx— tvI/X^^X *U^V7#y, ^'J7i-I/ 
>-9-;l/77-T F\ #'J7i-l/ytWK, -f'Jif 
Uyfb7?U-h, ;i?y7?-UXrU7*U-K # 

*-K #U7Ul/-K TirVMm. XVV-JlsT 
/l/3-;k 5tfy7Pfc!UX -fe^P-X, hVT 
*;UD-;**£tf*©aWMMt*, xjK*s/*HB, 7x 
/ -jMMBft if ©7"^ x^ >v * 7 ;P A tfffi/B t $ S . 
cn6c77Xfy^7^;l/i»a, — *SJSff7-f;l/AT' 
^^tS<, *fcz:fflffi#7>f;l/A^&^TfclSL3S*. 
ft^. Sfe^ L.n?.©77Xf'^7-i'M(i, 

ffla^sfckftfflaft mmmmmzm Ltc t ©t*& o r 

4><fcl\, 7?Xf 7 7 ^ ^^^17 tfeo T 
h«CMoW;7;l/$^7A, «, g?ftif©£lta* 

^ mmzxv v hmc^vryftoxLrcTji'jjvj? 

-t78i*7 7, 7y^F;*f7Xft4f©;*77Xg 

ymm&nnmmcm&m-stix^x ta<> sfc, 5 

F\ ^'J7$h\ #'JH^;l/7;l'3-;|/f)tilitt 
BkLfc Tn-M EUis, BMS-es^ffi, P-;l/£ 

m*®mmLxmfaWktt%-?% c t *>r*tSo 

[0 0 10] *3SEW©«S7'f ;l/A<D»ifittt, 
Ifctc h 'J 7-fe^l/-te;l/P-X7 Y ;l/A£{£ffi-f 5 d # 
«McS$L</\, hUT-b^;Hr;Up-X7i';UA(i, SB 

fti8W14fc3l#e*«il*.TVSi:i:fr5, SK7^;l/A 
±T?f# SftSr&l^ ;l/A«, 
fig T'&fflft^ffl i£ te ffl ^ S c £ # t> # S h Xtt> S o h 
'J7-b7 L ;Hz;l/P-X7^^A(i, -tr;l/P-x£, 

a\ mimmicxmitLrm^n^ hUT-tr^-t^p 

;Hz/l/P-Xta> ftffc£#4 0%JJ(±cor-b^;l/-tr;l/ 
n-xfcfiu Pffcjtiia, -b;UP-x<D}f07j<K»^ 

»wuc«**nfe»j^*«i»-r*. f u t^/hz/I/ 
p - x * Jfiffc ^ u vft if owiffigftJlc L rm^ i: 
U en*, W*.tf, ^JB«ft^o±k:l^Lfe», $ 
i*H£t5C t ioT h 'J 7tfW/VD-X7^ 
yl/A^fisci^TtSo c©7^rt/Att, <8JRtejSi; 
T ar^SA ^gjgSija if c £ * S e Riaiffl L 
Ttt, #!lxa\ ->*^^;I/7^U-h, y^jvy^Ux. 
- F ft H07 *;l/»xx-r;l/£, h 'J 7i-;V*77 x 



(5) mm 2 0 0 1 - 5 5 5 7 3 

8 

-K h'JT-b^yftifsbWe-nSo Sfc, hUT-fe 
f-;l/-b/l/P— X7^;l/AJcti. ^SfcjSUT? S>fcsi{$ 
Saa^rfifit c 4: t Xt So 7 -r 7l/A©Ji£ lam gijftffi 
JSttft^tf, JUS, 1 /xm~2mm, $f$t<tt5~5 
00/xm, ;£ e>lcjf?$ L < « 1 0~2 00 jimQKHtf 
)ltfns„ hUT-t5 L ;H2;l/P-X7i';UA(i, cn* 

jsct^ c©7^;i/Aic(isi{k®a, 3 n twmmm, 

A^aa^-ii-S ciitciOtT^ci: ^r- 1 So Ti\/ij v 

7\<®'mtLr&, ymiti- v y «>A*«f«, *iWk*y 
7A*^^®^^c>n, T;i/*yjgatta«o. 

01-10SS, »$L<ao. 1~5£J&" 
$L<iiO. 5~3M^TfeSo $fcT;l/*'J7j<?§^(D 
JgJStt, a^0~9 0JS, »SL<tt2 0~7 0JK, * 
t>lc$}%L<&2 5~6 0lt*2i„ SSI^ffflteot^T 
tt, J1^5#~2 4B#r^ #*L<ttl 0#~2B$H, 
* 6 ic»$ L < a 2 0 #~ 3 0 »T-£S„ U 

20 m\cmmLfc&, ^uiisvrim ' wsatezmz. 
So ^tca, Mzk^fiiwc, nm&7K v ymmm 

-X7^;l/A*ff sc t^-etSo 
COO 1 1] *«Wfc«SJtS!ftS»[ilffl^»©Mi9g 

*yuy, n -7^;i/^y-t"y> i^xf-^y-tf^, -r 

30 h^U>9©iKfb!k*Bi, / h 1, 2- 

-r;l/^©x— r;U3i> 7-trhx ^f;HWh 
X jtf;MV7f;^hx ^i'o^/'x 2, 
4-^>?>->"t>f©yhyI, fF^x^-;b N x^-u 

yyy^-^/^^l/x-^l/T-trx-h, 7ph°b 
yyy 3-;i/tyxf/i/x-f;l/7tf- y -7t^ 

P77h>f©I7f;l^> 2-tfpyFX 

2 - k?P y F X f;l/*;l/A7 5 F, =f-)\> 
40 T-b F r ^ m<DT 5. mmu * a p *;l/A> ^ * p 

x^X h'J hV^anxf Ux f h7^DPifl/ 
x ^PP^xtfx ^-;py^*^PP^y-try^©/ND 
y>3RJS9J, t -77 L ;l/T;bn-;k J^r-b F X7;l/3 

-;k yy-tyx t/r-tf-x x^uxyy^- 

x^l^x^y n-;l/^rX^^;l/X— x/K xf-;l/-t;l/y 
;l/7, 77 L ;U-b;l/V;l/7#©Z;l/n-;i/^ 7x7- 
;k ^7^nP7x7-;W85©7x7-;l/Sft^^ffiffl 
50 T**S. msamtLXtt. n-y-f-j^y-gy, ->*x 



9 

yM ym<omtfcim, &zw?u\>isyyv 

— r;l/J& ^^n^+f/x 2, 4-^y^>i/^-y 
H©^h:^I£, yptf b>^Ua-;k ^->L/>y 
U 3-;I4S©yu 3 3„ * 

J*L4ana45>4^ 0 0>J*a\ hUT-tr^;Hr;l/D- 

&®&£Lfc%&fca, «»0«fttt3*#*rs&g 

7 * & A4 if© «t ? ic L^wsutm^itm 

n 7 4 A/ h <Dmm fc »r s #>-»<: a w x 4 1> 
a^i~6oaa%, &?$L<a3~4 om%©§bh 

rtmi\ ^sfSttffl^Lra, ma, -f5^y; 

**i/x.?isy-tfv***y7u]£\sylfa&fo^ 
xS-)lX- h K -f'Jxf Uy^'J 

&m*)\<*yw.m, T>v*)Wj ymm, mffim&zwz 
jBmmxji^ymt^^ v ym&mtDmjxvjtofm 

?U 3-;MBflM»xx^;l/JH, #y **^xfl/>7;l/ 
^.ymmHty^mfSmk a-7Mdt 

& *~y)\>*vTi\/*)\/3.T\sy**i/Y\-mm, 

~7fr*UT)l*)\shV*?-JlTy*:=.<yL>l& s A-y 

( 1 ) at? rt^to (id ©as, 7§$g©®?u 3dt s 
fts«fiitaM«jflDa*fc«-rsit*icur, sit 1 o 

p pm~l 0%, !if$L<ai00ppni~5% 2 5 
ictffg L < « 0 . 1 %~ 1 %£>IBHT ; &3o ftSffcS^ 

M,®&jmio®mz%ft m$i±\cmm? %> k n l t a, 

Xtry^-hfJ, n-;I/3-h& 7U>h 



(6) «fM 2001-55573 

10 

?zt)\ jmitmm^wmm^mmtt, \t^m (i) 
10 Rtffb&w (1 1 ) ©Witi^tit ^fl8*«j»-r 

i^ttv-f * h Pbfy *v?->y *Efil**:7 LTV 

[0012] Mtaatt, mm. wwm&Lr^&m 

AfifiRMOlMJt. ft^» ( I ) atfffc^B (ID© 
Wmmic <fc*3S4?>7c 46-«lc tt t ^. 4 1/ >^ ±1 E L fc 

il^4 0~2 2 0°C, ^*L<tt5 0~1 80°C, S <b 
tj?$KB60~160 "C^IBH-riiaSW^n, M 

flaunt r^ttffi^ 5 #~ 2 mm, l < a 1 o #~ 4 o 
5h ? e> fcjf s l < a 2 o g>~ 2 o ^©tEHT'San 

$L<4t\ 

[0013] MflSf K:^js$n^Rfis!}Kattiian 

©^v^-y ^ffil^mia, JttBI«lc < k-3TMBII*3tt«ffc 

m (iiSi) 93&»&asaHR«n*. a*, «^«$^» 

RrSJtttT*, Sfil 50~50 0 nm, »*U<fi2 5 
50 0~4 5 0 nm, ?P>lc^$L<a3 0 0-4 00 nm 



11 

5>y? (Mmy?, Mft'rs.xji^y?, 7^y^ 

jYvyf) > y^-vr-^mM^yf mmi±.7m 
=yy-f, **Ljy^yf, ^m^yy^yf) 

7 y 7, setkh^ >7*Tfr o^^^ Ri^s^a 

So ^fc'HiifB7t«i:^®{l:§y^ B B B 14ffl^%©M^*fc^ 

cticzK). MftiytmvmmmmzMiR l xytrntzts 

m^mm^commkL it^a c i ) smt-^ti ( i 
i) <Dmm, %tcKEimm<&m<Dmmmic&-ixm-M. 

Jl^n^pT— «{C{±WX^^^\ J1^2~5 o o o 
mj/cm\ »$L<(ilO~3000mJ/cm\ 
^&{c^?SL<til 0 0 — 2 0 0 Om J /c m 2 ©IBH 

-e£>s 0 %fcKmMm<Dum&m3.. Kmtmmskmz 

3/ca6-«Bc«f-*&t,\6\ J§^0~2 00°C, ft£L 
<&20~180°C, J&tC^f* L<tt2 5~1 6 0°C 
©IBBT&3o (BU ^Mfftfi^fglSiWcXy^^-y 

(ommmmz * -y ^ftntgn^wts <t ? ^rh 

ia^ffl-^vf- -y ^ffi B B B fficoffl$^^±©SJST« 

«-rsMsi^©^ B B s ttffl^t)^gffc^v^-y ?BBfa£j£ 
s*§3-#&So ccDi^^m^-ea^ msknsifiiJ77.it 

S c t ic £ 9 , -r^fe *,« fc^$t B B B ttffl/3» 

rcjj&mzmmirz ctic£K> fammx-wmz < xmit 

£iiff2-ti:S C £1fiXZ% a ;* ^eMtfti-^SK 
JS©K/S^£££{cft±£#sc£tfT*tSo ftfiBlfg 

mm*, ytmmmikmmwvmm, xsj&mhtt 
r>-mcn*.%i^i)\ mnmm&imi$.viwmim 

AT'ffloT^if^ff ^CttT**S. #/<-7 >1>A 



(7) f« P*1 2 0 0 1 - 5 5 5 7 3 
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y+f-;K7 7^ F7-<;kA #U7U U-h7^l/A> # 
'J#— h7*Jl/i», *'J tT-;l/T;l/a-;l/7w;b 

3K'J7*nl?UX7*rt/A, *UI6fte-^/7Y;I/A, # 
U<gfke-Ur>7-f;UA, ^UT^ F7^/l/A, tf'J 
^5 F7^A, JtfJx^-uy-ffSe-^Jf btHU 
7f ^AHA^fflRl^T-feSo JtSII*fc«fcoTffiK%S 

fte-sfcatt, ^ascfijur, MSTfcx-s^^MS 

10 SttliJ«1ft03fcg!{t5fiy&^*#S C 1fiXZZ> 0 
[0 0 14] ±tc0J^Lfc7JST*SBI^3c£tfT*f?3 
*^©ft B B B 7 ;l/A ti, Jtt^WfciEOllJiSftt** L 

-ivsc^*^ m4%yt¥ftmT*mm?zctifiT* 

t^*SKBOjKS7^;l/Att, 7-{Xf7 F*v^y* 
SHRHg^S («T, TN-LCDtl^o ) ©tig 

DfcBHBSftSflft&fc, MIS7'C;UA«rffl*-&t)^?. 

20 £CT\ ^-y^^Jy KElSJfctt, *V^y^ 
Eft LfcatSa?©^ b ^7 ^-C07J[6] 7 ^ ;l/A<0- 
^<DSfcOj«-r^JS*V 7^A©/p£73[n]lcjS^Wfc 

FSBft^@S{tLfcft B B B 7^;l/Aa, 7J)lh^fotL 

MLyr&znmLx^zmGtete, mikft^^isw 
-<D7 ^ ivhmn^mM oxr. m\imt^? 0 ) 

30 itbrcmsh7 j ti^ztmn&mK^mwm^t lx 

b<&^«^lca, JKS7^;l/A*^WteHSLt31W 
7-^73 &7^;l/AM£¥LTffiffl-f So K¥7??4^bT 

±2IWT*^7J*7-r;PA%«IS7^;l/A»C7 5*- h 
L, S^J*«fcLT*^7'C;bAPS!Jcffl^r3tJfS 

40 «*«iji"rs^ffi^aiu8ffl*nSo i5?ffl7-c;i/Aic 

«, WIAtf, 7^7^-y^ (M±^H7J)\>Lm) , 
^^•y^ *if©h , J7-t7 L ;l/-fe;l/P-77 
-c;l/A, TPX7^;bA C=*fb«H) > 7-F77-f 
;l/A (B*^dTA») , -tr^^-y *X7Y^A (0* 
ttyM) > r^'J7l/y7y;i/A 
^figffl-PtSo $fclRl«©J«fflc«fc DKS7-f;I/A* 
if fci&^-f S C £ & T £ S 0 «S7^;l/A 
«BfiOI6<05«f«Si: LT, FU7-b^;l/-b;l/D-7.7 
)VLm<n <fc-5{c HR±M0J^o§73 * 7 * ;l/ A $ tt 
50 3a«S«*ffl^fe»&k:tt, ±IB(D < i;3^fE¥^ft{i^ 
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# U x— f ;l/^;l/7 * 7, # U X;P7 * X jH U7UU 
-K tflMSF, 7^/1/7 7 X# 0^7^ 7, hU 
7-tr^Hz ;l/P -xa 7^ Xf- y * S^xtt 7 A> 

htmmr*%, c n%«ji7 -r jiMcmmz-sz ta-p 

[0 0 15] *vf^/W7'J7 KEfa&BSffcbfc 
w.frtt<nv a vis 

T, n.fct^So ) fc* SHft^ftO/SJ/r^ (WT, n. 
tl/^o ) tfSftoTfct), n.*»6n.*3IV^ffl*a 

*S7 w 7 ;l/Affi«#iflifr 5 Jlfc»&<DJIfr 
tt©'J *~r-5/a yftfo 5 5 0 n m©#fe)fefc^L 
T, jl^5~500nm, !?$l<lil 0~30 0nra 
©IBB, £&lcfc?£L<«: 15-15 0 nmfc*S 0 H 
tt© U r—> a 7ffi# 5 n m*SjflDI$tt, -f#fc 
^fca&&£jWi5n&^&fttf&»K 5 00 nm^ 

$ n§ &H7 w ;UA«^i?7u [Site 33 
U2*-©fc£MBffltt, 7f yl/AIUffifcfctt^ 
$ B B B #??V P7*-i:K2V *-©7^;l/A#?ffi 

ffilcfc-l/>T)1^6 0-9 OS, »SL<tt8 0~9 0S 
©fi£©«fflfc:&»>, ftW©ffilcfc^Tffl3?0~5 0 
ffi. jff$L<tt0~3 0fi©tEHtft«Ci:jb^»fta 

^l^^l/AW^Uhmi. IS10-6 0I, 
»Sb<tt2 0~5 0JS©iSHfcfeSo T^^hftaV 



(8) mm 2 0 0 1 - 5 5 5 7 3 

14 

1 0fi,fct>'Jv£^»&$;fctt6 0m&K)*%^m&\c 

-So 

[0 0 16] *fcJJBUfeft*-'^^-^-0*!lWSffi 

3fc«>, &(,\, fcr> CCT'&TN 

10 -LCDffl©jmtflBR?ilUTffl^S*&fc:o^T»i 

EP.fr fr© 'J > a j/flaflffli 

MM*© >j *~r— > 3 7ffitt. fuKE©fcn < liM*©« 

ffl«r$fctt*fisjSfc©«T?#*.5fts. c©ifrtt©s 

20 BiiB-rS¥^l/hft©*JS3Wrafi:«fcoT, fe^tEHrt 

m<, c<D&mfa\cis^rimttmm*MW?zc tx 

^;l/h^©$iJSi) toir^TWfi'r*. *S6Wo« H %7-r 

30 /l/Aifffijfi^t^W-SiEO-ttttSS^? 1^7 
^-^7^^A¥ffi^©^-r^JS©l&Wfi^ M7^;P 
A^^)±ffi$/c{iTffi©-7^^cfct/^T^i, 0-5 01, * 
feSKffi©SJ*iBTtt6 0~9 0fi©«ffl-eftSo d© 

*^«ffi B B B 7 ^;l/A©»Plcffll>fc^lgffc 

sw*ttfta*fc*w-*fb^«» (i) iifk'&ti (in 
«wc, fk-a^s ( i ) swt-&w (id cwoi*»*i 
40 ^stc, ffi B B .7'c;i/A©w^h^(i, znmw. 

ffitfB&m. )S B B .7^';^AS5gyP•b7(D(ai:^^T 

c*w^^fete#Lt^« 0 lot, ftiigftsy 

^ B 3 B 14IM ! t%©a3ift«!i«fc, M8H«ifi7 , P-b^0^fe 
50 [0 0 1 7] J1A/T-, *aW©«fi7-r;l/A*^ft«ffi 



15 

mn&mft&wmF?*. tn-lcd \mm.t % m 

fii?nf)tTFT(Th i n Film Trasi 
s t o r)mM*mW)M : ?lcm<<"Z>$><Dt, M I M(M e 
tal Insulator Metal ) WMXit T 
FD (ThinFi lm Diod e)tt®£ftg»fR? 

$Lm%®.&%}$k%%mtz>c£tfxz%o ARimwi 

S) ^F^i-y^SJ^i. LC D<DMmnVlBkttmih 
■tumfr E>fr? fct^d WiX%z. 5 ftfc & (DX& %>t>\ 

c ©<t o &*is? n z nit i c d l x 
*mmit^m.m. : ?tem®iXhox, ^z^m 

P}&&®W:Ztmm?%>o Site, TN-LCD^t- 

*^*WtoiL&^tfc:6S^&3*-F£, y 

5*% y-viJ-^y-fr-t-F^TN-LCD^-r 

z>$mn®L&.®^i$&>omMx&%o ^m<Dyemmm 
m?it, l c DtDim&tmwiJsm&iiJitiDmicmm. 

mat, i mtcit 2 ftoft^aasg^iae-r & <r t 

«U\ £9Jlf*ift&Ee&ftM88jf^£ic&£ 

&ism.mm'$L& j ci\'<D-7\/=f-)\< ft? fazzn^tuxro 
s u ^ £ 7 j )ih¥mt <dwl? nmic 

A¥ffi^^fig-rftg^iiftfJjT-6 0~9 OJgcDftS^/S 

LTi/^ffi^bB, mnmifmnmxo~5 om<D%m 

^LTt^B^cffit^ft^ft^g-T-So flT, bu 
f27^M*sit? £0 b ffifr 5 mr s 7^ )\> LM*. Jl Ltd 

x(,t, mmmi&^m^it-tjinm^Lx^nxtt^ 

r-ft£f?o ) > -b^WfficDlKKfflfg^^^Vb^ 

z>o &±.<Dj£micm-3^xft¥Mmm? imtn-l 



(9) n m 2 0 0 1 - 5 5 5 7 3 
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c Dicmmt^m^c-D^xmmt^o 

[ooi8] K¥mmkTimm.t®mmm^)\<<D 

<. ft^a«fgfcD^F7?ft^ fSIEMMflftfRg 

•rftjs^#iiLTiBs-r?.o $j*j4\ iss?jffl?s^i-b/^ 

mw.xh<o, m%L&^mmmtitmm%m&-t)i<(D 
io ymmfcttztiztimm-Zo *mnxu, mk^^m 

*HI£LT0~1 5fiX&l 6 5-1 8 0JS, »SL< 
tt0~l OKXtil 7 0~l 8 Offi* £54c£?$L<y; 
0~5JtX& 1 7 0-1 8 0fi6OlBH{cfe§C^^Sc'» 

20 ^-T^JS^ *g*MI£:LT7 5-1 0 5Jg, fc?£L< 
(i8 0-10 OS, ?C,t!?$L<ti8 5-9 5ficD|g 
ifcS^ct^tSo ^;l/F73|B]i:7*U^Ul>73|a] 
^cD^-r^S^l 5-7 5^*5^:0*1 0 5-1 6 5fi© 

l/\^n^fe«o 2 ftcDft^««*? ^ T N - L C D (effi 

s-rs^ta, 2&<Dft¥ffimm?it, ±T-tt<Dmyt 
m ic m * n fc ibk « m s-t ±as *5 ± t>v s fc a t® 

30 MIIfT'^oTt, $fcS*S^7^-^-**-r5 

^IKiftffl^-tr;KD±Tfc^n ; eft l ftiast"5±f^ 

ntiiffl^ftSo -r*^^, ^ft^ft<D^is«*f<D 

%EBf SCfc T'ffilf ft MS^tifc T N - L C D £f# 

zcttfx2% 0 ^tc2^.<Dft^mm.m^m^xwm 

40 ffl «S-fe ;KD±«I $ /c (4TfJJ© V ^-fft {ciHS-r S 

fflffltsR? fcffiJteROIffltEIISft, 1 ttB03t^S«ig 
?fc L/c ffiT© ^©7° Uf- 

50 fBLfcftK, feiBif-WJcasftv fe5t/H4*3*5«fc^- 



(10) 
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afiSnfcTN-LCDfcffSCfctf-TftSo 3t¥*i« 

m^icmmn^mmm^y ^ )int. enters 
H7 * frhvm&ftTPJ u 7 ^-©73(pi i: 7 ^ ;bA¥ 

B^tftStf<fcW$^(6 0-9 Offi-efc*)?-*^ 
SAffi^MftWciSK «fc-5fc % f&H7^;l/A;§:EB-t3 10 

[0019] #^©$117 ^a«, wwar-fcif 

tf, cn«fflOJtt*«flOWi:li*-&fe*r#BLCD 
e-nfc l c D£f#s c tftxtZo ttic^ioi B B a 7 

tt, mPWUmtftm* n x , nytU StS#|fiJ©±Ji 
#T^£rn z i: Lfct nz<ny^nx*01/nz 
! -l/ny ! >l/ny ! -l/n x ! ©»fe|,t© 
*^W©«S7-r;I/Ai:ffl*-&^:Tffiffl*ns 

l(nx + ny)/2-nz} * d T^ft^l?* 
^WT-v-ayfAndztf, If 20~50 0n 
m, &?£L<fi4 0-3 0 0 nmT'feSCi^lSL 
t\> 0 nm<t0/lN?V^#&{i> #£Uli©«.ii7 30 

Sn^feS. $fe5 0 0nm<!;W^^a, Hfftf 

So ftOSStt^t^Wa, ( n x - n y ) * d 
T^ttSIEBSl) *r— > 3 7€A n d WSffl 4 0 n m 
WT, !fSL<S20n miJ(T"P*S WaBJt^BWT** 
Sci:^S$U\ 2 6fcft©S73tt£^ft^g|S#© 
MPdUx IgiOjiiii-SOOiini, ftF$t<(i4 0 
(tin~2 0 0 (tml?W, 1 0 \l m<fc 0 W ^t%£lcl£, 

®g#tt**"f ft3*S$#£ L C DfcEB"T«lS, ^©E 

/i/Atg^sij^LrssftS^nTv^rti^u m 
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3*§£, ^Ic^LfcAn d zWO'An d«> fl&J* 
tf, fg»ffl!S B l-b;i/Sfcttii7te^^*^^^ B B 3 7 -c;!/ 
Afc©Hfc#ft-rs^r©Jte¥aW*OAnd z. And 
©-£■©<!£ LT, An d z*«2 0-5 OOnm, Iff 
SL<B40~300nm, SfcAn dfilf 4 0 nm 
«T\ iff S L < a 2 0 n mOTffeS C W\ 
ft:feft^l$fcft©g;frtt£^ft^fa©§iPd, An 
dz. An df«#A7^-?-(t KI&fflKS-fe^K 
/Vfi^-fK TEXAS'- k ^©flS©?^ 

©?«*(/ \, mos^tt^-r^auttfcLTtt, ft© 

Stftt^fS'-Um 7^75 L ^7i';l/A J £ft© 

ft&tt**-r«Rai!3««**j'6n«. cne>©7^;i/A 
ft <, ^ © r-fe n«'M 5 ^ ©#k t <toti ax»tt 

*«p07-f ;l/Afc L< ttSfi±fcffiRFU ^©^HT-ft 
©g73l4£*-fft^gW£ LT#«l!lifc{Kf S C £ 1? 

tf, 7'7#>y* (*±?jt7-r;l/A») , 
(3-*8) > €^«y^X (B#-tf*7t{) .ART 
ON (B ASD H©mi&£7^l/A, t^JXf 
U>7Vrt/A, -t°'J^$F7^M, *'JlXf;l/7Y 
;l/A^©ft©Kfi 14£^-f iS#?7 4 n 1/Xf U 

y tmfazmfeit Ltcmiky ■< ^aw y 7 a ^ y 7® 

S*** * t-D^7 7El^I**H«{t WcM7^ ;PA 
^©<t 3 ic^A^SBlfil^^TfttDSTjtt^^/c^/c^ffl 
IS B l7^;bA^W5»nSo cnSOtfi^ 7^'^>y 
^ J f>a^*^-y^HcDhUT-b9 L ;Hr;l/D-77'f;l/A 
feiO*fne7 i\/l±\zMWkWkM\>tty 4 ;UAti, 
HijJicOcTi: < *«W©«S7-f ;l/A%#SXSfcfe^^r 

tf;l/t;l/D-X7 -r ;UA * fcfi^ft 5 fc SijSl?! 
Lfc7-f;UA£ffl(,\rc#&, K^Y/bAttBlfil**^ 

[0020] cne.^wtft<7)S73i4^-r^gw 

ffl74Wft±TM^{co^T^S^, KME^aStfttKJ 
iSO^ffiflljR?**^^ -5 f£ B s B 7 w ;UAO b ffi£ fctt 

<fc 9 tEH ITfeiK T**aw©KS7 -f ;l/Att 



(11) 
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*»a«*^^aft o > ni^fc ^ e. £E«f sane 

*f, #J*J£ h 'J 7*-fef-;H2;UD-x7-r /l/AgcfctiMIE 
7 y ;l/ AOlii!a«J Its® i: L fi, m 

SttS C £lc&3 0 b/c^oTBufB^gW^^7i' 
;l/A© bffi®JfcBEBLfc^i§^c«, SJi7>r;l/A*BiJ 

©•ftESfcOI^Tj^So ^CtittHJL/c<t^tC©^ 20 
3*8B*fcJ\ lrt<0±i#f$%nx, nyi:L, ip^^^] 
(D^Miftm* nzt Lfct§&, nz<ny^nx^01 
/nz ! -l/ny ! >l/ny ! -l/n x*©M&**r 

£fc£oT77ft1±££CS 0 C©SMfe&, (nx-n 
y) *d"P^nSiEffiU^7*— >3>ffiAnd^0~ 
1 0 n m?$>Zm£, L C D©ffi»ft«rttfc<Ifr LfrlB 

T&*i*>ft.V\, fcfcU An dAM Onm^IRSi 

LCD OSHft Wtt* itfiBBA^Mfc £ y V =7 

ftttE«#L C D©ffiRFH3caj»Sk:«feaLTV^ft^ 

K J£ffifc 7'JXA^-h, *7-"7^;l/^-^ifcD 
Wtt, *5ttt^1ffiflUR : ?*«^-ra?Kll7^;l/AO 

ft^gW<9Eft03«^<D^|pJ (nx, ny) <DE% 

mm^tnmty mwrntLxmigi smut, 

#$L<ttl OKUCR *6fc»*L<tt5i»KTIc4 
[00 2 1] *^(D^ B 7^;UA O^fMUK' 50 
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0^-Ti) o TN-LCDW ±T2ft©fii7fr& 

*ft ^ ftOiiiflttltfS^fcSS $ ttW £ & 3 <fc 

9tii?ns. fLt» ±T2fe©{i^©jiJi$a^ 

0«B7^l/A*aMLfc«Jl^gt«T*ti, (Utfi© 
EB^A^WBLfc^-rnt-feoTfe, nsnsraab* 

a«^sv^iiSE-rsE«*»ffl , r s c taws u < , 
■t)imm<D7 H~ y nsfttbwn t&z&o \cmmt % 

;l/A^ffl^e>ns 0 ^©<l7t7^;l/Afco^T(i#fc3fiJ 
(Btt*<, fiFiRfcf, ^U^^;l/7;l/3-;l/^7^;l/A J f> 
«»#>l/v— /Wfctf'J tf-;l'7;l/a-;l/l^7i'7l/A, x 

;i/D-x?S7 ^ ;i/A«)»* ffl*ttSiH !1 7 f ;l/Alc a 7 

;PA, # U e^;l/7;l/a-;l/coii7j<Ma^^ U ffiWttf 
~;l/OlKfflMaa!4IM)jat * U x^El^7 -f ^Al?3b^ 
tfSnSo <l7t7-i';l/A©liiftts IS5/im~8 0/i 

ffiJt7-r;UA J t©fe©T*^rt>«fci^, im^ty 
ottiK iSiSMiit, mtr, jg^fe 

7 = K^ttR^ # 'J -f 5 K3S«H, jK U * U7 ^ >3R« 
&Sl^i7^y;l/3S, 7b^V^ T^'J;l/7U 

2>o 4&m<om&7 <( bl* Ot*»f«*f) (i> TFT 
St^fcttM I Mjg?*fflV>fcTN-LC DcOH^eif 

fiicifWcaa&Stf* u , ffio^e- k© lcd, 

STN (Super Twisted Nemati 
c) -LCD, ECB (Electrical ly C 
ontrolled Birefringence)— 
LCD, OM I (Optical Mode Inte 
rference) -LCD, OCB (Optical 
ly Compensated Birefringe 
n c e) -L C D, H AN (H y b r i d Align 
ed Nema t i c) -LCD, 1 PS (1 n PI 
ane Swi t c h i ng) - LCDffeBWfc B a 
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I) 



1 



4- (6 
il 5 1 . 



[00 2 2] 

n/i7^^Att^a7t^g, fffcTN-L CD<Wt¥ 
[0 0 2 3] 

fm-$nZ$><DTHZ%;i,\ 10 

i <{t£Va ( i ) - i ( I 

mWmMLtc-T h7t:FD77yi 8 0 gfc, 
v7k*4^» ttgMM 
3g (518mmol) fc2, 6-^-^^^^ 
-4-^f;l/7i/-;H. 5g*}S»L/fcfeCDfc:, 5> 
>l'V7'okr;l/Xf-;l/7 5>7 0. lg(5 4 3mmo 

1) ZtiaZrcmifc*, ^^yxM-;^D'JF6 2. 
lg (5 4 3mmo 1) Cfh7t: h'vy^ym&fy* 
- 1 OXteftfilUfcffifcfllftLfctf 5 3 OftfrVXffiT 20 

85T»7«, f£®£«0°C£T1?fgLT£5>}e 
1 5»«»Lft*, ^f;mKP*/V2 9. 8 7 g 

(246 mm o 1) cDxh^t Fd77>M ; &(ITL 

/co %<D®.mm.*\ 5%mw<ks 2 4 

T$/\!Vi?V3. Og (2 5mmol)*h'Jx^ 
7$y62. 4 g (6 1 7mmo 1) fcJSWbfcfe©* 
1 5»M;WgTL7Co ITt, KlSJfcfcO'CemfW 

«6fcafflfcSfibT 5 BWHJBrFRJSfcfr -a 
fco EJS»7*, KJS$£ 1 0 0 0ml ®ft»xf-;l/-C* 
#*?U ft&P-Mc&Lfc^ l«®HBn?#illU 30 
* Sfc^ttS* 1 tSa^I?7j<sj|7 h D *A* 

IC 1 0 0 gcDfi|7j<^V^>'<7A^p^TSSt r - 1 B# 

*tt»mp - * U - x/*s|? U- *-fc ,fc D ^ 
;HiFD+y>-ex (4- (6-7^<Jp-Tp^>* 

FatZCtlCZ*)*^*. Kp+/y-ifx (4- (6 



: f;H4 6. 9g*afilSSfcLr^c (IR*8 5. 2 

%) o cnzit-sm ( i ) - 1 iPf^o ft^ift ( i ) - 

l£>GPClcJ;3ji&Kti9 8. 7%T*Sofc 0 GPCfi 
jftii^i:L-r7hvt:FP7vy*ffll\ SiiCPC 
ffl?t«*7A (TSKge 1 G-l 0 00HXL) *g 
SLfcSy-»GPC»*rSBCCP&8 00 0 (CP 
-8 00 0, CO-8 00 0. UV-8 0 0 0) lC<fc9 
ffofc 0 $fc{fc£ft I - 1 *fi3tafi««T^ h^-Jh-v 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2 ( **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The liquid crystal film which fixed the nematic orientation which consists of a thin layer of the 
photo-curing mold liquid crystallinity constituent containing the compound (II) expressed with the 
compound (I) expressed with the following general formula (1), and the following general formula (2), and 
said constituent forms in a liquid crystal condition by the optical exposure to a thin layer. 
[Formula 1] 



(In a general formula (1) and (2), Rl, R2, and R3 show hydrogen or a methyl group independently, 
respectively, X shows one chosen from the group which consists of hydrogen, chlorine, a bromine, iodine, 
the alkyl group of carbon numbers 1 -4, a methoxy group, a cyano group, and a nitro group, and a, b, and c 
show the integer of 2-12, respectively.) 

[Claim 2] The manufacturing method of the liquid crystal film which performs an optical exposure to a paint 
film after applying the solution of the aforementioned photo-curing mold liquid crystallinity constituent, 
making a paint film form on a support substrate without the orientation film, drying the paint film and 
removing a solvent. 

[Claim 3] The liquid crystal film manufacturing method according to claim 2 whose support substrate is the 
triacetyl cellulose film with which a triacetyl cellulose film, surface saponification processing, or surface 
corona discharge treatment was performed. 

[Claim 4] The liquid crystal film according to claim 1 whose orientation condition of the liquid crystal 
molecule in a thin layer is nematic hybrid orientation. 

[Claim 5] The optical compensation component which consists of liquid crystal films according to claim 1. 
[Claim 6] The elliptically-polarized-light plate which consists of combination of a liquid crystal film and a 
polarizing plate according to claim 1 . 

[Claim 7] The liquid crystal display equipped with the optical compensation component according to claim 

5. ' * ' 

[Claim 8] The liquid crystal display equipped with the optical member which indicates a negative anisotropy 
optically to be an optical compensation component according to claim 5. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display equipped with the optical 
compensation component and optical compensation component which consist of the manufacture approach 
of the liquid crystal film which used the photo-curing mold liquid crystallinity constituent, and said film, 
and said liquid crystal film. 
[0002] 

[Description of the Prior Art] The optical diffusion mold display polymer network liquid crystal was used 
for whose photo-curing mold liquid crystallinity compound, Active elements, such as a polymer 
stabilization ferroelectric liquid crystal display, a photopolymerization induction mold liquid crystal phase 
separation film, Or the application to the various optical compensation films which raised endurance by 
photo-curing is reported in recent years, the need increases and attracts attention also from the optical 
property and optical physical properties (J. — L.Fergason et.al., SID Dig.Tech.Paper, 16, and 68 (1985) — ) 
P.S.Drzaic, J.Appl.Phys., 60, 2142 (1986), T.Fujisawa et.al., 1989Japan Display, 690 (1989), etc. Since the 
comparatively tough film is obtained after fixing by optical exposure etc. behind orientation, having the 
fluid height in the low temperature range near a room temperature, a photo-curing mold liquid crystallinity 
compound has very high possibility that will be easy to realize desired oriented structure and the still better 
thing also as film quality will be obtained. However, the old photo-curing mold liquid crystallinity 
compound has left many technical problems in respect of the cost of a liquid crystal component, or 
composite difficulty, and when the optical-in this compensation film using a photo-curing mold liquid 
crystallinity compound carries out fertilization and commercial-scene amplification, it has been a serious 
failure. 
[0003] 

[Problem(s) to be Solved by the Invention] the result of having inquired wholeheartedly the above- 
mentioned technical problem being solved — low cost — composition, by using the photo-curing mold liquid 
crystallinity constituent which uses two kinds of easy compounds as an indispensable component, the liquid 
crystal film suitable as an optical compensation component was found out, and invention was completed at 
last. 
[0004] 

[Means for Solving the Problem] That is, the 1st of this invention consists of a thin layer of the photo-curing 
mold liquid crystallinity constituent containing the compound (I) expressed with the following general 
formula (1), and the compound (II) expressed with a general formula (2), and is related with the liquid 
crystal film which fixed the nematic orientation which said constituent forms in a liquid crystal condition by 
the optical exposure to a thin layer. 
[Formula 2] 



CHjC-CO-^CHj^-O-^^-CO-^^— C=N (2) 

http ://www4 . ipdl . ncipi . go.jp/cgi-bin/tran_web_cgi_ejj e 6/6/2006 



JP,2001-055573,A [DETAILED DESCRIPTION] 



Page 2 of 16 



(In a general formula (1) and (2), Rl, R2, and R3 show hydrogen or a methyl group independently, 
respectively, X shows one chosen from the group which consists of hydrogen, chlorine, a bromine, iodine, 
the alkyl group of carbon numbers 1 -4, a methoxy group, a cyano group, and a nitro group, and a, b, and c 
show the integer of 2-12, respectively.) 

The 2nd of this invention is related with the manufacturing method of a liquid crystal film including the 
process which applies the solution of said photo-curing mold liquid crystallinity constituent on a support 
substrate without the orientation film, the process which dries the paint film, and the process which stiffens 
a dry paint film by optical exposure. It is related with the manufacturing method of the liquid crystal film 
characterized by using the triacetyl cellulose film with which a triacetyl cellulose film, surface 
saponification processing, or surface corona discharge treatment was performed to the support substrate of 
the 3rd paint film of this invention. Moreover, the 4th of this invention is related with said liquid crystal film 
with which said orientation condition is characterized by being nematic hybrid orientation. Moreover, the 
5th of this invention is related with the optical compensation component characterized by consisting of said 
liquid crystal films. Moreover, the 6th of this invention is related with the elliptically-polarized-light plate 
which consists of combination of said liquid crystal film and polarizing plate. Moreover, the 7th of this 
invention is related with the liquid crystal display equipped with said liquid crystal film. Furthermore, the 
8th of this invention is related with the liquid crystal display equipped with the optical member which 
indicates a negative anisotropy optically to be said liquid crystal film. 
[0005] 

[Embodiment of the Invention] Hereafter, it explains in more detail about this invention, the alkyl chain 
length a and b who becomes the spacer of an AKURIRO (meta) yloxy radical and a ring in the general 
formula (1) showing the compound (I) used by this invention — 2-12 — desirable — 4-10 — it is 6-9 still more 
preferably. When b is a andO, the compound which the AKURIRO (meta) yloxy radical and the ring couple 
directly, and the compound whose b is a andl have a possibility that the crystallinity of about [ that ** 
which is easy to receive hydrolysis, and, stability are missing ], and the compound itself may become high. 
Moreover, the compound with which b exceeds a and 13 has a possibility that isotropic transition 
temperature (TI) may fall. Anyway, if it separates from the above-mentioned range, the temperature 
requirement which shows the liquid crystallinity of a compound (I) becomes narrow and is not desirable. 
Moreover, although X in the above-mentioned general formula (1) does not interfere even if it is any of 
hydrogen, chlorine, a bromine, iodine, the alkyl group of carbon numbers 1-4, a methoxy group, a cyano 
group, and a nitro group, it is desirable that they are chlorine or a methyl group. On the other hand, if 
independent, liquid crystallinity is not usually shown, but the compound (II) expressed with a general 
formula (2) shows liquid crystallinity as the whole constituent, when [ its ] this is added to a compound (I) 
and it considers as a constituent, if compatibility with a compound (I) is taken into consideration — the alkyl 
chain length c of a compound (II) — 2-12 — desirable — 4-10 — it is 6-9 still more preferably. Although Rl, 
R2, and R3 in a general formula (1) and a general formula (2) express a hydrogen atom or a methyl group 
independently, respectively, as for both Rl, R2, and R3, it is desirable that it is a hydrogen atom from the 
size of the temperature requirement which shows a liquid crystal phase especially. 

[0006] Especially the synthetic approach of a compound (I) is not limited. For example, the compound (I) 
whose X is a methyl group is compoundable with the esterification reaction of a lEq methyl hydroquinone 
and 2Eq 4-(m-(meta) AKURIRO yloxy alkoxy) benzoic acid. As an esterification reaction, the above- 
mentioned benzoic acid is activated with an acid chloride, a sulfonic-acid anhydride, etc., and the approach 
to which this and a methyl hydroquinone are made to react is mentioned. Moreover, the reaction of a direct 
carboxylic-acid unit and a methyl hydroquinone may be performed using condensing agents, such as 
dicyclohexylcarbodiimide (DCC). After performing first the esterification reaction of a lEq methyl 
hydroquinone and 2Eq 4-(m-benzyloxy alkoxy) benzoic acid and then debenzylating by a hydrogenation 
reaction etc. as approaches other than this, the approach of acryloyl-izing a molecule end etc. can be 
illustrated. In this case, after facing performing the esterification reaction of a methyl hydroquinone and 4- 
(m-benzyloxy alkoxy) benzoic acid and introducing a methyl hydroquinone into diacetate, it is also possible 
to make it react in the state of the above-mentioned benzoic acid and melting, and to acquire a direct ester 
object. Similarly, the compound (I) whose X of a general formula (1) is not a methyl group can be obtained 
by using the hydroquinone which has a corresponding substituent instead of a methyl hydroquinone, and 
performing the same reaction as a top. There is no definition special also to the synthetic approach of a 
compound (II). For example, it is compoundable with the esterification reaction of lEq 4-cyano phenol and 
1 Eq 4-(n-(meta) AKURIRO yloxy alkoxy) benzoic acid. As the approach of an esterification reaction, like 
the case of a compound (I), the above-mentioned benzoic acid is activated with an acid chloride, a sulfonic- 
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acid anhydride, etc., and the approach to which this and 4-cyano phenol are made to react is mentioned. Or 
the reaction of a direct carboxylic-acid unit and 4-cyano phenol may be performed using condensing agents, 
such as DCC. Although it is desirable to perform purification processing suitably, there is no limit special 
also to the purification processing in the compound (I) and compound (II) which compounded by carrying 
out like the above, and it can adopt well-known technique as them. 

[0007] The hardening mold liquid crystallinity constituent concerning this invention contains an 
aforementioned compound (I) and an aforementioned compound (II) as an indispensable component. The 
presentation ratio (weight ratio) of the compound (I) in this liquid crystallinity constituent and a compound 
(II) it is going to manufacture — the property of a liquid crystal film, and the class of a compound (I) and 
compound (II) - for example, the alkyl chain length (a, b, c) in a general formula (1) and a general formula 
(2), although there is no ****** generally since optimum values therefore differ how usually, compound (I): 
- compound (II) =99:1-50:50 - desirable - 95:5-60:40 - further - desirable ~ 90:10-65:35 - it is the range 
of 85:15-70:30 most preferably. When a presentation ratio exceeds 99, there is a possibility that it may 
become difficult to fix a film in the state of liquid crystal by the crystalline strength resulting from a 
compound (I). Moreover, when a presentation ratio is less than one (i.e., when the amount of a compound (I) 
is less than 50% of the weight of the total quantity of a compound (I) and a compound (II)), the isotropic 
transition temperature (TI) as a constituent falls, and since there is a possibility that the temperature 
requirement which can hold a liquid crystal condition may become extremely narrow, the problem that a 
process margin is lost may arise. In the photo-curing mold liquid crystallinity constituent of this invention, 
two or more compounds (I) and/or compounds (II) with which the alkyl chain length (a, b, c) in a general 
formula (1) and a general formula (2) differs can be used. Even in this case, the presentation ratio (weight 
ratio) of a compound (I) and a compound (II) is the same as that of the above-mentioned place. 
[0008] In the range which does not spoil the effectiveness of this invention, the liquid crystallinity 
compounds and/or non-liquid crystallinity compounds other than a compound (I) and a compound (II) can 
also be suitably blended with the photo-curing mold liquid crystallinity constituent of this invention. 
Although it cannot generally ****** since the loadings of these compounds are changed by the structure of 
the compound (I) contained in the photo-curing mold liquid crystallinity constituent of this invention, and a 
compound (II), both presentation ratio, etc., usual is 20 or less % of the weight more preferably 30 or less % 
of the weight 40 or less % of the weight. When these loadings exceed 40 % of the weight, the liquid 
crystallinity of a constituent is spoiled or there is a possibility that layer separation of a liquid crystal layer 
may take place. Polyester (meta) acrylate obtained in an acrylic acid (meta) as a compound which can be 
blended in response to a polyester prepolymer with polyhydric alcohol, a monobasic acid, or polybasic acid, 
for example; After making a compound with a polyol radical and two isocyanate radicals react, 
Polyurethane (meta) acrylate which an acrylic acid is made to react and is obtained; The bisphenol A mold 
epoxy resin, (Meta) A bisphenol female mold epoxy resin, a novolak mold epoxy resin, polycarboxylic acid 
poly glycidyl ester, Epoxy resins, such as polyol poly glycidyl ether, a fatty acid or cycloaliphatic epoxy 
resin, an amine epoxy resin, a TORIFE Norian methane mold epoxy resin, and a dihydroxybenzene mold 
epoxy resin, (Meta) Photopolymerization nature compounds and constituents, such as epoxy (meta) acrylate 
reacted and obtained in an acrylic acid, a liquid crystallinity compound, a liquid crystallinity constituent of 
the photopolymerization nature which has an acrylic radical and an methacrylic radical, etc. are mentioned. 
Moreover, to the photo-curing mold liquid crystallinity constituent of this invention, a photoreaction 
initiator can be added suitably if needed. The addition of a photoreaction initiator is 0.01 - 20 % of the 
weight usually preferably chosen in 0.5 - 5% of the weight of the range still more preferably 0.1 to 10% of 
the weight to a photo-curing mold liquid crystallinity constituent. Although especially a photoreaction 
initiator is not limited, generally Benzyl (alias name: BIBENZOIRU), the benzoyl ether, benzoin isobutyl 
ether, Benzoin iso-propyl ether, a benzophenone, benzoylbenzoic acid, Methyl o-benzoylbenzoate, 4- 
benzoyl-4'-methyl diphenyl sulfide, Benzyl methyl ketal, dimethyl aminomethyl benzoate, 2-n-butoxy ethyl- 
4-dimethylamino benzoate, p-dimethylamino isoamyl benzoate, 3, S'-dimethyl^-methoxybenzophenone, A 
MECHIRO benzoyl FO mate, 2-methyl-l-(4-(methylthio) phenyl)-2-morpholinopropane-l-ON, 2-benzyl-2- 
dimethylamino -1 -(4-morpholino phenyl)- Butane- 1 -ON, l-(4-dodecyl phenyl)-2-hydroxy-isobutane-l-ON, 
1 -hydroxy cyclohexyl phenyl ketone, 2-hydroxy - 2 -methyl- 1 -phenyl propane- 1 -ON, 1 -(4-isopropyl 
phenyl)-2-hydroxy-isobutane-l-ON, One sort, such as 2-chloro thioxan ton, 2, 4-diethyl thioxan ton 2, 4- 
diisopropyl thioxan ton, 2, 4-dimethyl thioxan ton, an isopropyl thioxan ton, and a 1 -chloro-4-propoxy 
thioxan ton, or two sorts or more are used. If it adds by way of precaution, it can also be made to harden by 
irradiating EB (electron beam) by a class or a presentation ratio of a compound (I) and a compound (II) etc. 
which constitutes the photo-curing mold liquid crystallinity constituent of this invention, without using a 
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photoreaction initiator at all. It is also possible to add a sensitizer in the photo-curing mold liquid 
crystallinity constituent of this invention in the range which does not spoil the effectiveness of this 
invention. 

[0009] The liquid crystal film of this invention can be prepared by the approach of fixing the nematic 
orientation which applies the above-mentioned photo-curing mold liquid crystallinity constituent on a 
support substrate, and is made to form a paint film, and the constituent in the paint film forms in the state of 
liquid crystal by the optical exposure to a paint film. To a support substrate, each thing which can form the 
paint film of a liquid crystallinity constituent in the front face is usable. For example, polyimide, 
polyamidoimide, a polyamide, polyether imide, A polyether ether ketone, a polyether ketone, poly ketone 
sulfide, Polyether sulfone, polysulfone, polyphenylene sulfide, Polyphenylene oxide, polyethylene 
terephthalate, polybutylene terephthalate, Polyethylenenaphthalate, polyacetal, a polycarbonate, polyarylate, 
Plastic films, such as acrylic resin, polyvinyl alcohol, polypropylene, a cellulose, triacetyl cellulose and its 
partial saponification object, an epoxy resin, and phenol resin, can be used. Even if these plastic films may 
be uniaxial stretched films and are biaxially oriented films, they do not interfere. Moreover, these plastic 
films may perform surface treatment, such as hydrophilization processing and hydrophobing processing. A 
plastic film may be a laminated film. It can replace with a plastic film and glass substrates, such as metal 
substrates, such as aluminum which attached the slit-like slot to the front face, iron, and copper, and alkali 
glass which carried out etching processing of the front face at the shape of a slit, boro-silicated glass, flint 
glass, etc. can also be used. Although rubbing processing is usually performed to a support substrate in 
advance of paint film formation, the rubbing processing may be directly performed to the support substrate, 
and may prepare the orientation film beforehand on a support substrate, and may perform rubbing 
processing to the orientation film. As orientation film, polyimide, a polyamide, polyvinyl alcohol, etc. can 
be illustrated, for example. Although the approach of arbitration is employable as rubbing processing, the 
rubbing cloth which usually consists of raw materials, such as rayon, cotton, and a polyamide, is wound 
around a metal roll etc., and the method of moving a support substrate side, with the approach and roll fixed 
to which rotate a roll and it is made to move where a support substrate or the orientation film is touched etc. 
is adopted. Moreover, depending on the class of support substrate, the slanting vacuum evaporationo of the 
oxidation silicon can be carried out, and orientation ability can also be given to the front face. 
[0010] To manufacture of the liquid crystal film of this invention, especially the thing for which a triacetyl 
cellulose film is used for a support substrate is desirable. It is because the liquid crystal film obtained on the 
film concerned since it had moderate orientation ability and moreover has sufficient transparency and 
isotropy optically even when a triacetyl cellulose film has no orientation film can be used for various optical 
applications where the support substrate is included. A triacetyl cellulose film can manufacture a cellulose 
from the triacetyl cellulose acetylated and obtained with an acetic anhydride. As for triacetyl cellulose here, 
whenever [ acetylation ] means the rate that the hydroxyl group in which 40% or more of acetyl cellulose is 
pointed out, and a cellulose has it whenever [ acetylation ] was permuted by the acetic-acid radical. After 
melting triacetyl cellulose to organic solvents, such as a methylene chloride, considering as a solution and 
applying this on a metal plate etc., a triacetyl cellulose film can be obtained by removing a solvent. This film 
can contain a plasticizer, a stabilizer, etc. if needed. As a plasticizer, phthalic ester, such as dimethyl 
phthalate and diethyl FUTAREETO, triphenyl phosphate, a triacetin, etc. are mentioned, for example. 
Moreover, drawing processing can also be further performed to a triacetyl cellulose film if needed, although 
there is no special definition in the thickness of a film ~ usually — the 5-500 micrometers of the range of 10- 
200 micrometers are chosen still more preferably preferably 1 micrometer - 2mm. Although this can be used 
for a triacetyl cellulose film as a support substrate as it is, surface treatment, such as saponification 
processing, corona discharge treatment, and UV-ozonization, is performed to this film if needed. 
Saponification processing can be performed by making a triacetyl cellulose film dip into an alkali water 
solution, as an alkali water solution, a sodium-hydroxide water solution, a potassium-hydroxide water 
solution, etc. usually use — having ~ alkali concentration — usually — 0.01 - the decanormal — it is 0.5 to 3 
convention still more preferably 0.1 to 5 **** preferably. Moreover, the temperature of an alkali water 
solution is usually [ zero - 90 ] 25 - 60 degrees still more preferably 20 to 70 degrees preferably, dipping 
time amount — usually — it is 20 seconds - 30 minutes still more preferably preferably for 10 seconds to 2 
hours for 5 seconds to 24 hours. After dipping in an alkali water solution, washing / desiccation process is 
added if needed. Pure water, dilute-hydrochloric-acid water, dilute-sulfuric-acid water, phosphoric-acid 
buffer solution, etc. are used for washing. Washing is performed by facility of a cleaning tank, a shower, etc. 
and the triacetyl cellulose film with which the front face saponified can be obtained by presenting 
desiccation processes, such as a warm air drier, after that. 
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[001 1] Paint film formation of the photo-curing mold liquid crystal constituent concerning this invention 
melts the constituent concerned to a suitable solvent, and uses the solution. As a solvent, for example 
Benzene, toluene, a xylene, n-butylbenzene, Hydrocarbons, such as diethylbenzene and a tetralin, 
methoxybenzene, Ether, such as 1 , 2-dimethoxybenzene, and diethylene-glycol wood ether, An acetone, a 
methyl ethyl ketone, methyl isobutyl ketone, a cyclohexanone, Ketones, such as 2 and 4-2,4-pentanedione, 
ethyl acetate, ethylene glycol monomethyl ether acetate, Propylene-glycol-monomethyl-ether acetate, 
propylene glycol monoethyl ether acetate, Ester, such as gamma-butyrolactone, 2-pyrrolidone, a N-methyl- 
2-pyrrolidone, Amide series solvents, such as dimethylformamide and dimethylacetamide, chloroform, 
Dichloromethane, a carbon tetrachloride, a dichloroethane, tetrachloroethane, TORITORI chloroethylene, 
tetrachloroethylene, a chlorobenzene, Halogen system solvents, such as an orthochromatic dichlorobenzene, 
t-butyl alcohol, Diacetone alcohol, a glycerol, monoacetin, ethylene glycol, Phenols, such as alcohols, such 
as triethylene glycol, hexylene glycol, ethylene glycol monomethyl ether, ethyl Cellosolve, and butyl 
Cellosolve, a phenol, and parachlorohenol, etc. can be used. As an independent solvent, glycol mono-ether 
acetate system solvents, such as hydrocarbons, such as n-butylbenzene and diethylbenzene, or propylene 
glycol monoethyl ether acetate, are suitable, and the mixed stock of ketones, such as ether [, such as 
diethylene-glycol wood ether, ], cyclohexanone, 2, and 4-2,4-pentanedione, and glycols, such as propylene 
glycol and hexylene glycol, is suitable as a mixed solvent. In addition, the solvent resistance of a support 
substrate must also be taken into consideration in selection of a solvent. For example, when a film lacking in 
solvent resistance is used as a support substrate like a triacetyl cellulose film, it is necessary to take the 
corrosion nature of a solvent etc. into consideration. The solvent illustrated previously can be suitably used, 
also when a scarce substrate is used for solvent resistance like a triacetyl cellulose film. Although the 
concentration of a spreading solution does not generally have ****** in order to be dependent on the 
solubility of a photo-curing mold liquid crystallinity constituent, or the thickness of a liquid crystal film 
eventually made into the object, it is usually 3 - 40% of the weight of the range preferably one to 60% of the 
weight. Moreover, in order to make spreading easy, a surfactant etc. may be suitably added to a spreading 
solution in the range which does not spoil the effectiveness of this invention. As a surfactant, for example 
Imidazoline, quarternary ammonium salt, Cation system surfactants, such as an alkylamine oxide and a 
polyamine derivative, A polyoxyethylene-polyoxypropylene condensate, the first class, or a secondary- 
alcohol ethoxy rate, An alkylphenol ethoxy rate, a polyethylene glycol, and its ester, Sodium lauryl sulfate, a 
lauryl ammonium sulfate, lauryl sulfuric-acid amines, Anion system surfactants, such as an alkylation 
aromatic series sulfonate, alkyl phosphate, aliphatic series, or an aromatic series sulfonic-acid formalin 
condensate, Both-sexes system surfactants, such as a lauryl amide propyl betaine and a lauryl aminoacetic 
acid betaine, Non-ion system surfactants, such as polyethylene glycol fatty acid ester and polyoxyethylene 
alkylamine, A perfluoroalkyl sulfonate, perfluoroalkyl carboxylate, A perfluoroalkyl ethylene oxide addition 
product, a perfluoroalkyl trimethylammonium salt, Fluorochemical surfactants, such as a perfluoroalkyl 
radical and hydrophilic radical content oligomer, a perfluoroalkyl radical and lipophilic-group content 
oligomer, and perfluoroalkyl radical content urethane, etc. are mentioned, since the addition of the above- 
mentioned surfactant changes with the class of the class of surfactant, the presentation ratio of a photo- 
curing mold liquid crystallinity constituent, a compound (I), and compound (II), the class of solvent, classes 
of support substrate, etc. — generally — yes — a ratio [ as opposed to / although not obtained / the weight of a 
photo-curing mold liquid crystallinity constituent ] — carrying out — usually it is 0.1% - 1% of range still 
more preferably 100 ppm - 5% preferably 10 ppm - 10%. It faces applying the solution of a photo-curing 
mold liquid crystallinity constituent on a support substrate, and each of a spin coat method, the roll coat 
method, printing methods, immersion Czochralski method, curtain coat methods (the die coat method), etc. 
can adopt, for example. After spreading of a solution carries out desiccation clearance of the solvent, and 
makes the coat of the uniform photo-curing mold liquid crystallinity constituent of thickness form on a 
support substrate. If especially solvent clearance conditions are not limited, but a solvent can remove them 
in general, a coat does not flow or they are not carried out having even flowed and fallen enough, they are 
good. Usually, a solvent is removable using the air dried in a room temperature, desiccation with a hot plate, 
desiccation with a drying furnace, blasting of warm air or hot blast, etc. Although this desiccation process 
aims at removing a solvent from the coat of the liquid crystallinity constituent formed on the support 
substrate at homogeneity, according to the class of the presentation ratio of a photo-curing mold liquid 
crystallinity constituent, a compound (I), and compound (II) etc., it is the process which dries a paint film 
and the constituent in a paint film may have completed nematic orientation to SAMOTOROPIKKU or a rye 
OTORO pick. Therefore, a hardening process can be presented with the paint film which passed through the 
desiccation process, without going via the heat treatment process mentioned later. However, it is desirable to 
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heat-treat to the paint film which passed through the desiccation process the to make the orientation of the 
liquid crystal molecule in a paint film equalize more object, and to perform photo-curing processing after 
that. 

[0012] Heat treatment is usually performed above the liquid crystal transition point of the photo-curing mold 
liquid crystallinity constituent which forms the paint film. An example of the heat treatment approach is the 
approach of warming a paint film to the temperature which said constituent presents a nematic liquid crystal 
phase, and making nematic orientation forming in the constituent in a paint film. Rather than the 
temperature requirement where a constituent presents a nematic liquid crystal phase, other examples warm a 
paint film to a further hot temperature region, and make a constituent an isotropic liquid condition, and it is 
the approach of lowering paint film temperature even to the temperature requirement which presents a 
nematic liquid crystal phase after an appropriate time. Moreover, as an exception method, by warming a 
paint film to the pyrosphere of the above-mentioned temperature requirement, that in a paint film can be 
made to be able to complete nematic orientation in general, and the approach of raising whenever [ order / of 
orientation ] can also be adopted by subsequently lowering temperature in more detail by changing the 
temperature of a paint film in the temperature requirement where a constituent presents a nematic liquid 
crystal phase. Although heat treatment temperature and heat treatment time amount do not generally have 
****** since they change with classes of the presentation ratio of a photo-curing mold liquid crystal 
constituent, a compound (I), and compound (II) etc. Even when adopting which the above-mentioned heat 
treatment approach, heat treatment temperature usually 40-220 degrees C, 50-180 degrees C is preferably 
chosen suitably in 60- 1 60 degrees C still more preferably — having — heat treatment time amount — usually 
— it is preferably chosen in the range for 20 seconds - 20 minutes still more preferably for 10 seconds to 40 
minutes for 5 seconds to 2 hours. When shorter than 5 seconds, there is a possibility that the temperature of 
a photo-curing mold liquid crystal constituent layer may become inadequate in orientation, without going up 
to predetermined temperature. Moreover, when longer than 2 hours, since productivity falls, it is not 
desirable. 

[0013] The nematic orientation condition of the photo-curing mold liquid crystallinity constituent formed 
into the paint film is fixed by carrying out photo-curing of the paint film by optical exposure. Especially the 
wavelength of the light used for an optical exposure is not limited, but is suitably chosen from an electron 
ray, ultraviolet rays, a visible ray, infrared radiation (heat ray), etc. Usually, 250-450nm of 300-400nm 
exposure light is preferably used suitably still more preferably the wavelength of 150-500nm by ultraviolet 
rays or the visible ray. As the light source, a low-pressure mercury lamp (a germicidal lamp, a fluorescence 
chemical lamp, black light), a high-pressure discharge lamp (a high-pressure mercury lamp, metal halide 
lamp), a short arc discharge lamp (an extra-high pressure mercury lamp, a xenon lamp, mercury xenon 
lamp), etc. are mentioned. Ultraviolet rays and the visible ray from a metal halide lamp, a xenon lamp, and a 
high-pressure-mercury-lamp LGT are the most common especially, and it can use suitable also for this 
invention. In addition, by installing a filter etc. between said light source and the coat of a photo-curing 
mold liquid crystallinity constituent, and ****(ing) a specific wavelength field, the wavelength field of the 
exposure light source may be chosen and photo-curing may be performed, although the amount of light 
irradiated from the light source does not generally have ****** since it is suitably chosen by the class of the 
presentation ratio of a photo-curing mold liquid crystallinity constituent, a compound (I), and compound 
(II), the addition of a photoreaction initiator, etc. — usually — 2 - 5000 mJ/cm2 — desirable — 10 - 3000 
mJ/cm2 — it is the range of 100 - 2000 mJ/cm2 still more preferably. Moreover, although the temperature 
conditions at the time of an optical exposure do not generally have ****** since they are strongly 
influenced in the liquid crystal phase behavior of a photo-curing mold liquid crystallinity constituent, a 
fluidity, hardenability, etc., the range of them is 0-200 degrees C usually 25-160 degrees C still more 
preferably 20-180 degrees C preferably. However, it has high order phases, such as a smectic liquid crystal 
phase and a crystal phase, in the low-temperature field near a room temperature, and when it fixes the 
nematic orientation condition of a liquid crystallinity constituent that it has a nematic liquid crystal phase 
field from it to the temperature field by the side of an elevated temperature, an optical exposure may have to 
be performed at the temperature beyond the phase transition point of a high order phase-nematic liquid 
crystal phase. The liquid crystallinity constituent in the paint film with which an optical exposure is 
presented already forms nematic orientation, and, moreover, the orientation concerned may be fixed by 
supercooling. Photo-curing can be efficiently advanced in a short time by adopting the approach of applying 
heat to setting the above-mentioned temperature conditions to an elevated-temperature side, and carrying out 
an optical exposure although it may also happen a liquid crystal phase being vitrified in such the condition, 
becoming lacking in a fluidity, and a cure rate becoming slow, i.e., a photo-curing mold liquid crystallinity 
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constituent, giving a fluidity again to liquid crystal, and performing an optical exposure behind etc. 
Furthermore, there is no necessity of performing an optical exposure under certain temperature conditions. 
For example, after performing an optical exposure under heating, it can cool and an optical exposure can 
also be performed again. Thus, by adopting the approach of performing an optical exposure in several steps 
to the bottom of a different temperature condition etc., the conversion of the photoreaction can be raised 
further. Although it cannot generally say according to a factor with various hardenability of a photo-curing 
mold liquid crystallinity constituent, classes of photoreaction initiator, exposure luminous intensities, optical 
exposure temperature, etc., when hardening inhibition, orientation destruction, coloring, ozone generating, 
etc. of a photo-curing mold liquid crystallinity constituent may take place, as for an optical exposure 
ambient atmosphere, it is desirable to perform an optical exposure for example, under nitrogen-gas- 
atmosphere mind. Moreover, a paint film can be covered with a suitable covering film, and an optical 
exposure can also be performed. As a covering film, a polyethylene terephthalate film, a 
polyethylenenaphthalate film, a polyphenylene sulfide film, a polyarylate film, a polycarbonate film, a 
polyvinyl alcohol film, a polyvinyl acetate film, a polyethylene film, a polypropylene film, a polyvinyl 
chloride film, a polyvinylidene chloride film, a polyamide film, a polyimide film, a polyethylene-vinyl 
acetate co-extrusion film, etc. are usable, for example, after stiffening a paint film by optical exposure — the 
need — responding ~ warming — aging processing can be performed downward. By this aging processing, 
the photo-curing reaction of a liquid crystallinity constituent can be completed. 

[0014] The liquid crystal film of this invention which can be manufactured by the approach illustrated above 
The liquid crystal film of this invention with which it can use in various optical fields, and hybrid nematic 
orientation is being fixed especially from having forward birefringence optically is the Twisted Nematic 
mold liquid crystal display (it is hereafter called TN-LCD.). It can be suitably used as a elliptically- 
polarized-light plate by combining said film with the polarizing plate which can use it as an angle-of- 
visibility compensation component, and is arranged at various kinds LCD. Here, the orientation gestalt from 
which nematic hybrid orientation differs in the thickness direction of a film continuously [ the include angle 
of the direction of the director of a liquid crystal molecule and one field of a film which carried out nematic 
orientation to accomplish ] is said. Therefore, when the liquid crystal film which fixed nematic hybrid 
orientation does not have an optical axis as the whole film and the rubbing method is adopted as an 
orientation approach of a liquid crystal molecule, the projection shaft (henceforth an orientation shaft) into 
the film plane of liquid crystal part remaining cartridge REKUTA is in agreement in the direction 
(henceforth a rubbing shaft) which carried out rubbing fundamentally. If the support substrate used for film 
creation time is parenchyma top transparence optically and is moreover a method of ** when using the 
liquid crystal film which fixed nematic hybrid orientation as an optical compensation component for angle- 
of- visibility amelioration, it can use as the above-mentioned optical compensation component with a support 
substrate. However, with a support substrate, in not being suitable as an optical compensation component, it 
imprints and uses a liquid crystal film for **** films [ transparence / parenchyma top ] optically. After it 
laminates **** films [ transparence / parenchyma top ] on a liquid crystal film optically through the 
adhesives of optical grade and adhesives harden as the imprint approach, the approach of using for film 
preparation and exfoliating a support substrate is usually adopted. Triacetyl cellulose films, such as 
FUJITAKKU (Fuji Photo Film make) and the Konica tuck (Konica make), a TPX film (Mitsubishi Kasei 
make), an ATON film (Japan Synthetic Rubber make), Zeonex film (Nippon Zeon make), an 
AKURIPUREN film (product made from Mitsubishi rayon), etc. can be used for the film for an imprint. 
Moreover, a liquid crystal film can also be imprinted to a glass substrate etc. by same actuation. When 
parenchyma top transparence and a ****** fji mj or a SU pp 0 rt substrate is used like a triacetyl cellulose film 
as a support substrate in the case of liquid crystal film manufacture, the above imprint actuation is not 
necessarily required. However, performing imprint actuation suitably in consideration of the optical property 
and the dependability of a component which are required of an optical compensation component is 
recommended. In using the liquid crystal film of this invention for the optical compensation component for 
angle-of- visibility amelioration Protective layers, such as a transparence plastic film, can also be prepared in 
a liquid crystal film front face for the purpose of a surface protection, an increment on the strength, the 
improvement in environmental dependability, etc. as the protective layer for example Polymethacrylate, a 
polycarbonate, polyvinyl alcohol, polyether sulfone, In being able to use a plastic plate or films, such as 
polysulfone, polyarylate, polyimide, amorphous polyolefine, and triacetyl cellulose, and carrying out the 
laminating of this to a liquid crystal film, the adhesives of optical grade are used. 
[0015] In case the liquid crystal film which fixed nematic hybrid orientation is used as an optical 
compensation component for angle-of- visibility amelioration, as for the liquid crystal film, specifically, it is 
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desirable the three following optical parameters and to have the include-angle range and average tilt angle of 
an apparent retardation value and a director. 

In the liquid crystal film which fixed apparent retardation value nematic hybrid orientation, the refractive 
index (henceforth ne) of a direction parallel to a director differs from the refractive index (henceforth no) of 
a vertical direction, and when the value which lengthened no from ne is made into the apparent rate of a 
birefringence, an apparent retardation value is absolutely given by the product with thickness with the 
apparent rate of a birefringence. The liquid crystal film of this invention used as an optical compensation 
component for angle-of- visibility amelioration usually has preferably [ it is desirable and ] 5-500nm of 
retardation values of the appearance at the time of seeing from a film normal in 1 5-1 50nm in the range of 
10-300nm, and a pan to the 550nm homogeneous light. When an apparent retardation value is less than 5nm, 
there is a possibility that sufficient angle-of- visibility amelioration effectiveness may not be acquired, and it 
exceeds 500nm, and it sees from across, there is a possibility that coloring unnecessary for a liquid crystal 
display may arise. The include-angle range of the director in the direction of thickness of the liquid crystal 
film used for the include-angle range optical compensation component of a director The include angle by the 
side of the acute angle which the projection component to the film interface of liquid crystal part remaining 
cartridge REKUTA and this director in a film interface makes It is desirable from the point of the angle-of- 
visibility amelioration effectiveness for there to be usually 60 - 90 degrees in the range of the include angle 
of 80 - 90 degrees preferably in one field of a film, and for there to be usually 0-50 degrees in the range of 
0-30 degrees preferably in the field of another side. 

An average tilt angle average tilt angle means the average in the direction of thickness of the include angle 
with the projection component to the substrate flat surface of liquid crystal part remaining cartridge 
REKUTA and this director to accomplish. Ten - 60 average tilt angles of the liquid crystal film used for the 
optical compensation component for angle-of- visibility amelioration are usually in the range of 20 - 50 
degrees preferably. When an average tilt angle is smaller than 10 degrees, or in being larger than 60 degrees, 
there is a possibility that sufficient angle-of-visibility amelioration effectiveness of what can acquire the 
fixed angle-of-visibility amelioration effectiveness cannot be acquired. 

[0016] Next, although the control approach of the above-mentioned optical parameter is explained, since it 
depends in the optical parameter of the class of active element which should be compensated, or its active 
element strongly, the optimum value of each parameter for which the optical compensation component for 
angle-of-visibility amelioration is asked cannot generally be ******(ed). Therefore, here explains the case 
where it uses as an optical compensation component for TN-LCD. 

The retardation value of the control appearance of an apparent retardation value is absolutely given by the 
product with thickness with the rate of a birefringence seen like the above-mentioned. The rate of a 
birefringence of this appearance is the relation in which the liquid crystal molecule is carrying out the tilt, 
and in order to be dependent on that average tilt angle, an apparent retardation value does not necessarily 
serve as thickness to proportionality by any means, when changing thickness absolutely. That is, an average 
tilt angle also changes with change of thickness simultaneously absolutely. However, thickness can be 
changed absolutely, keeping an average tilt angle almost constant to a certain within the limits by the control 
approach of an average tilt angle explained below. In this case, you may think that an apparent retardation 
value is proportional to thickness in general absolutely, and said retardation value can be controlled by 
controlling thickness absolutely within the limits of this. The control following ** of an average tilt angle 
explains the include-angle control (control of an average tilt angle) in the direction of thickness of a liquid 
crystal film. The liquid crystal film of this invention forms nematic hybrid orientation, and the range of the 
absolute value of the include angle of the director of a forward optically uniaxial liquid crystal molecule and 
a film flat surface to accomplish is 60 - 90 degrees on either the top face of this film, or an underside in 
respect of objection of 0 - 50 degrees, and the field concerned. [ / near the film interface ] One of the 
approaches of controlling an average tilt angle at a desired include angle in this condition is the approach of 
adjusting the presentation ratio of a compound (I) and a compound (II) in the photo-curing mold liquid 
crystallinity constituent used for the ingredient of the liquid crystal film of this invention. Moreover, an 
average tilt angle is controllable also by adding components other than a compound (I) and a compound (II) 
to the liquid crystallinity constituent concerned. Furthermore, almost all the conditions of liquid crystal film 
manufacture processes, such as temperature, depend for the average tilt angle of a liquid crystal film on the 
class and rubbing conditions of the class of solvent used for preparation of the liquid crystallinity constituent 
solution applied on a support substrate, solute concentration, the class of surface active agent and an 
addition, a support substrate, or the orientation film, desiccation conditions, heat treatment conditions, and a 
pan somewhat at the time of the exposure ambient atmosphere in the photo-curing process after orientation, 
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or an exposure. Therefore, an average tilt angle is controllable at a desired include angle by choosing the 
terms and conditions of said manufacture process suitably with optimization of a photo-curing mold liquid 
crystallinity constituent. 

[0017] It progresses and the terms and conditions at the time of arranging the optical compensation 
component for angle-of- visibility amelioration which consists of a liquid crystal film of this invention to 
TN-LCD are explained. If TN-LCD is classified according to an actuation method, it is classified into a 
passive matrix and the active matrix using an active element as an electrode, and the latter can be subdivided 
in what uses a TFT (Thin Film Trasistor) electrode for an active element being carried out, and the thing 
which uses an MIM (Metal Insulator Metal) electrode or a TFD (ThinFilm Diode) electrode for an active 
element. The optical compensation component of this invention can discover the remarkable angle-of- 
visibility amelioration effectiveness also to TN-LCD of which actuation method. In addition, although the 
halftone gray-scale method (pixel division method) and domain division method which are a well-known 
technique are considered for the attempt in which angle-of- visibility amelioration of LCD is performed from 
a liquid crystal cell side, also to LCD by which such an angle of visibility was improved to some extent, the 
optical compensation component of this invention is effective, and discovers the further angle-of- visibility 
amelioration effectiveness. Moreover, when TN-LCD is classified according to a display mode, there are the 
mode which serves as a white display when not impressing no MARI White mode, i.e., electric field, and 
the mode which serves as a black display when not impressing NOMA reeve rack mode, i.e., electric field. 
Although the optical compensation component of this invention is applicable also to these which modes, its 
angle-of- visibility amelioration effectiveness over TN-LCD in no MARI White mode is more remarkable. 
The installation number of sheets of an optical compensation component does not ask that what is necessary 
is just to arrange the optical compensation component of this invention between the polarizing plate of LCD, 
and the liquid crystal cell for actuation. It is desirable to install the optical compensation component of one 
sheet or two sheets practical. In explaining more concrete arrangement conditions, the upper and lower sides 
of an optical compensation component, the direction of a tilt of said compensation component, and the 
direction of a pre tilt of the liquid crystal cell for actuation are defined as follows, respectively. First, a 
vertical side is distinguished with the include angle of a liquid crystal part remaining cartridge REKUTA 
and a film flat surface to accomplish, and the field where the b-th page and this include angle have 
constituted the field where the include angle of liquid crystal part remaining cartridge REKUTA and a film 
flat surface to accomplish has accomplished the include angle of 60 - 90 degrees by the acute-angle side for 
the include angle of 0 - 50 degrees by the acute-angle side is defined as the c-th page, respectively. / near the 
film interface of the liquid crystal film which constitutes said compensation component for the upper and 
lower sides of an optical compensation component And when the c-th page is seen through a liquid crystal 
film layer from the b-th page of said optical compensation component, the direction parallel to a projection 
component which is a direction where the include angle which the projection component to the c-th page of 
liquid crystal part remaining cartridge REKUTA and a director accomplishes serves as an acute angle is 
defined as the direction of a tilt of an optical compensation component. Moreover, the direction of a pre tilt 
of the liquid crystal cell for actuation is defined as follows. That is, in the eel interface of the liquid crystal 
cell for actuation, the low-molecular liquid crystal for actuation defines the direction parallel [ it is not 
parallel, and ] to the projection component of a director which is a direction a certain include angle, with 
include angle which it leans (this is generally called pre tilt angle.), and the low-molecular-liquid-crystal 
director for actuation of a eel interface and the projection component to the interface of a director make of 
whose are an acute angle as the direction of a pre tilt of the liquid crystal cell for actuation to a eel interface. 
The case where one optical compensation component is arranged to TN-LCD based on the above definition 
is explained. 

[0018] An optical compensation component is arranged between a polarizing plate and the liquid crystal cell 
for actuation, and the top-face side of a eel or whichever by the side of an underside is sufficient as it, and it 
is arranged in consideration of the include angle of the direction of a tilt of an optical compensation 
component, and the direction of a pre tilt of the liquid crystal cell substrate for actuation with which said 
compensation component does not adjoin to accomplish. For example, when arranging an optical 
compensation component to the liquid crystal cell up side for actuation, the liquid crystal cell substrate for 
actuation which adjoins an optical compensation component is an upside substrate of the liquid crystal cell 
for actuation, and said substrate not adjoining means the bottom substrate of the liquid crystal cell for 
actuation, respectively. It is desirable to arrange an optical compensation component so that it may become 
about vertical so that the direction of a tilt of said optical compensation component and the direction of a pre 
tilt of the liquid crystal cell substrate for actuation with which said compensation component does not adjoin 
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may be parallel about in this invention. With parallel, the include angle which the direction of a tilt and the 
direction of a pre tilt make about here as an absolute value ~ 0 - 15 degrees, or 165 - 180 degrees — 
desirable — 0 - 10 degrees — or 170 to 180 degrees It means that it is in the range of 0 - 5 times, or 170 - 180 
degrees still more preferably, and the include angle which the direction of a tilt and the direction of a pre tilt 
make as it is about vertical means that there are 80 - 100 degrees in the range of 85 - 95 degrees still more 
preferably preferably 75 to 105 degrees as an absolute value. When the include angle of the direction of a tilt 
and the direction of a pre tilt to accomplish is in the range which is 15 - 75 degrees, and 105- 165 degrees, 
there is a possibility that sufficient angle-of-visibility amelioration effectiveness may not be acquired, the 
top face and/or underside of the liquid crystal cell for actuation where the optical compensation component 
of two sheets was pinched by the polarizing plate of a vertical couple when having arranged the optical 
compensation component of two sheets to TN-LCD — respectively — every one sheet — or two sheets are 
arranged in piles. Whether it is said compensation component which has the same parameter or two optical 
compensation components to be used are optical compensation components which have a different 
parameter, they are not cared about. When the liquid crystal cell for actuation arranges one optical 
compensation component of two sheets up and down, respectively, the conditions of the one-sheet 
arrangement described above on the arrangement condition are applied to each upper and lower sides. That 
is, as the direction of a pre tilt of the liquid crystal cell substrate for actuation with which said compensation 
component does not adjoin the direction of a tilt of each optical compensation component explained 
previously, TN-LCD by which the angle of visibility was improved can be about obtained by parallel or 
arranging an optical compensation component so that it may become about vertical. Moreover, when 
arranging the optical compensation component of two sheets in piles to either the liquid crystal cell upside 
for actuation, or the down side, the conditions of the above-mentioned one-sheet arrangement are applied to 
the arrangement conditions of the optical compensation component of the side near a liquid crystal cell, or 
[ namely, / that the direction of a tilt of the optical compensation component concerned and the direction of 
a pre tilt of the liquid crystal cell substrate for actuation with which 1 set of two sheet compensation 
components do not adjoin are about parallel ] ~ or it is about vertical. And the optical compensation 
component of the 2nd sheet is arranged between the optical compensation component of the 1st sheet, and 
polarizing plate, and it is arranged so that it may be parallel about or may become about vertical, as the 
direction of a pre tilt of the nematic liquid crystal in a liquid crystal cell interface and the direction of a tilt of 
the optical compensation component of the 2nd sheet which adjoined the optical compensation component 
of the 1st sheet described above. By carrying out like this, TN-LCD by which the angle of visibility was 
improved can be obtained. The liquid crystal film of this invention used for an optical compensation 
component By the relation whose liquid crystal molecule contained in this forms nematic hybrid orientation 
Although the function as an optical compensation component is not equivalent on the top face and underside 
of a film, in arranging to TN-LCD by using the liquid crystal film of this invention as an optical 
compensation component The more remarkable angle-of-visibility amelioration effectiveness can be 
acquired by arranging a liquid crystal film so that the direction of liquid crystal part remaining cartridge 
REKUTA of a liquid crystal film, a film flat surface, and the Phi **** MU side where the include angle to 
accomplish is larger (it is 60 - 90 degrees) may turn to a polarizing plate. 

[0019] Although the liquid crystal film of this invention demonstrates its engine performance which was 
excellent as an optical compensation component for angle-of-visibility amelioration even when it is 
independent, it can obtain LCD by which the improvement of angle-of-visibility amelioration was achieved 
further by including this in various kinds LCD combining other optical compensation members. The more 
remarkable angle-of-visibility amelioration effectiveness can be acquired by combining especially the liquid 
crystal film of this invention, and the optical member which shows a negative anisotropy. An optical film- 
like member is pointed out, and the refractive-index structure says that the optical member which shows the 
negative anisotropy said here is stratified, or the thing in the relation between nz<ny<=nx and 2> l/ny2of 1- 
/nz2-l/ny-l/nx2, when the principal indices of refraction within a field are set to nx and ny and the principal 
indices of refraction of the thickness direction are set to nz. When the thickness is set to d, as for the optical 
member with the negative anisotropy used combining the liquid crystal film of this invention, it is desirable 
for 20-500nm of thickness direction retardation value **ndz(es) shown by {(nx+ny) /2-nz} *d to be usually 
40-300nm preferably. When this is smaller than 20nm, there is a possibility that the angle-of-visibility 
amelioration effectiveness may not fully be discovered even if it combines with the liquid crystal film of this 
invention. Moreover, when larger than 500nm, there is a possibility that thickness may become thick and 
thin shape-ization of a liquid crystal display may become difficult. As for the optical member which shows a 
negative anisotropy, it is desirable for 40nm or less of transverse-plane retardation value **nd(s) shown by 
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(nx-ny) *d to be usually said optical member which is 20nm or less preferably. 10 micrometers - 500 
micrometers of thickness d of the optical member which shows a further negative anisotropy are usually 40 
micrometers - 200 micrometers preferably. In being thinner than 10 micrometers, there is a possibility that 
the angle-of- visibility amelioration effectiveness used and acquired combining said optical compensation 
component cannot fully be discovered. Moreover, in being thicker than 500 micrometers, there is a 
possibility that a problem may arise in dependability, the handling nature at the time of the inclusion to a 
liquid crystal display, etc. In case the optical member which shows a negative anisotropy is arranged to 
LCD, especially the arrangement location is not limited. For example, it may be directly pasted together by 
the liquid crystal film of this invention through adhesives, and you may arrange between the liquid crystal 
cell for actuation or a polarizing plate, and a liquid crystal film. Moreover, the arrangement number of 
sheets of the optical member which shows a negative anisotropy is also arbitrary, for example, can also be 
arranged two or more sheets to the either among the top face of the liquid crystal cell for actuation, or an 
underside. When arranging the two or more sheet aforementioned optical member to the same side, 
moreover, **ndz explained previously and **nd for example, as **ndz of all the optical members that exist 
between the liquid crystal cell for actuation or a polarizing plate, and the liquid crystal film of this invention, 
and a total value of **nd As for 40-300nm and **nd, it is desirable for 20-500nm of 40nm or less of **ndz 
(es) to be usually 20nm or less preferably. In addition, each parameter, such as the thickness d of the optical 
member which shows a negative anisotropy optically, **ndz, and **nd, changes with the liquid crystal cell 
for actuation, a polarizing plate, a back light, a prism sheet, classes, the purposes of an optical member of 
using other, etc., and should not be optimized based on each conditions, and each above-mentioned 
parameter is not the kimono which does not pass to instantiation to the last, but limits this invention in any 
way. As an optical member which shows a negative anisotropy, the substrate in which the sheet-like object 
and plastic film in which a negative anisotropy is shown, and a negative anisotropy are shown is mentioned. 
These films or substrates may not have free-standing and may not have free-standing. If it does not have 
free-standing, it can hold on the film which has free-standing with a certain means, or a substrate, and this 
invention can be presented as an optical member which shows an anisotropy negative in the condition. In the 
example of an optical member which shows a negative anisotropy, for example, FUJITAKKU (Fuji Photo 
Film make), Commercial item films, such as the Konica tuck (Konica make), ZEONEKKUSU (Nippon 
Zeon make), and ARTON (Japan Synthetic Rubber make), The high polymer film which shows negative 
anisotropics, such as a polystyrene film, a polyimide film, and polyester film, The various liquid crystal 
films which were made to carry out orientation of the liquid crystal like the liquid crystal film which was 
made to carry out the homeotropic orientation of the liquid crystal film and disco tic liquid crystal which 
fixed cholesteric orientation, and fixed them, and gave the negative anisotropy are mentioned. In these, the 
film which performed surface treatment to a triacetyl cellulose film and these films, such as FUJITAKKU 
and the Konica tuck, is preferably used as a support substrate for orientation in the process which obtains the 
liquid crystal film of this invention like the above-mentioned. That is, when the film which performed 
surface treatment to a triacetyl cellulose film or them as a support substrate is used at the time of liquid 
crystal film manufacture, since this film can serve also as the engine performance as an optical film with a 
negative anisotropy while it is a support substrate which has orientation ability, it is especially 
recommended as a desirable mode by this invention. 

[0020] These optical member that shows a negative anisotropy optically is further explained to a detail about 
the conditions arranged to LCD. Although the relative up Shimonoseki charge of the optical member and 
optical compensation component which show a negative anisotropy first is described, said optical member 
may be in contact with whichever of the; b-th page or the c-th page of a liquid crystal film which constitutes 
the above-mentioned optical compensation component. Moreover, you may arrange so that two sheets may 
touch both sides of an optical compensation component using the optical member which shows a negative 
anisotropy. Since the liquid crystal film of this invention forms nematic hybrid orientation here, said film is 
vertical asymmetry. Therefore, in the case where the optical member which shows a negative anisotropy is 
arranged to a case [ where it arranges to the b-th page side of said film ], and c-th page side, naturally the 
optical implications differ and the angle-of-visibility amelioration effectiveness also differs by to which it 
arranges actually. Moreover, in order to obtain desired optical-character ability, the optical member which 
shows the negative anisotropy of two or more sheets may be distributed and arranged to either or both by the 
side of the b-th page or the c-th page. Anyway, about the arrangement relation of the optical member and the 
optical compensation component of this invention which show an anisotropy negative [ these ], it should 
optimize in consideration of an optical parameter, optical-character ability demanded of each LCD. 
Moreover, when manufacturing the liquid crystal film of this invention and the surface treatment ghost of 
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the optical member which shows a negative anisotropy, for example, a triacetyl cellulose film, and said film 
is used as a support substrate, an optical member will usually be arranged in a negative anisotropy at the c-th 
page side of a liquid crystal film. Therefore, to imprint through adhesives etc. is required for the optical 
member which shows another negative anisotropy for a liquid crystal film to arrange said optical member to 
the b-th page side of a liquid crystal film. Next, axial arrangement of the optical member which shows a 
negative anisotropy is described. When this optical member sets the principal indices of refraction within a 
field to nx and ny as explained also in advance, and the principal indices of refraction of the thickness 
direction are set to nz, it has the relation between nz<ny<=nx and 2> l/ny2of l-/nz2-l/ny-l/nx2. At the time 
of ny!=nx, an anisotropy arises also in the field of the optical member which shows a negative anisotropy, 
and directivity is produced here by arranging this to one [ at least ] field or both sides of an optical 
compensation component. When transverse-plane retardation value **nd shown by (nx-ny) *d is 0-1 Onm, 
since this anisotropy does not have small deer effect on the angle-of- visibility property of LCD, it may be 
arranged to how [ Mr. ], without taking axial arrangement etc. into consideration. However, when **nd 
exceeds 1 Onm, display properties, such as contrast when seeing from the angle-of- visibility property and 
transverse plane of the LCD, may be affected by axial arrangement of the optical member which shows a 
negative anisotropy. Since it is dependent on the property of the class of each LCD, the actuation approach, 
a polarizing plate, a back light, a diffusion plate, a prism sheet, a light filter, etc., and all the optical 
parameters of the liquid crystal film which constitutes an optical compensation component further, what 
kind of axial arrangement is most suitable for the angle-of- visibility amelioration effectiveness of LCD does 
not generally have ******. Display properties, such as contrast, are not reduced, it is necessary to judge 
these properties synthetically, and the optimal axial arrangement for the angle-of- visibility amelioration 
effectiveness needs to determine them. So that one of the directions of the principal indices of refraction 
within the field of the optical member which shows a negative anisotropy (nx, ny), and the direction of a tilt 
of the liquid crystal film which constitutes an optical compensation component may generally be parallel 
about Specifically, the include angle which both make can usually acquire the improvement effectiveness in 
an angle-of- visibility property 10 or less degrees preferably 15 or less degrees as an absolute value by 
arranging so that it may become 5 or less times still more preferably, without reducing a display property. 
[0021] Next, the polarizing plate in the liquid crystal display which installed the liquid crystal film (optical 
compensation component) of this invention is explained. Usually, in TN-LCD, the polarizing plate of two 
upper and lower sides is arranged so that each transparency shaft may serve as a rectangular cross or parallel 
mutually. And when the transparency shaft of the polarizing plate of two upper and lower sides intersects 
perpendicularly mutually, it is arranged so that the transparency shaft of a polarizing plate and the direction 
of rubbing of the liquid crystal cell substrate for actuation close to a polarizing plate may accomplish 
parallel and the include angle which is vertical or 45 degrees. In the liquid crystal display which installed the 
liquid crystal film of this invention, even if it is any which the arrangement conditions of a polarizing plate 
described above, the angle-of-visibility amelioration effectiveness can be acquired. It is desirable to arrange 
so that the transparency shaft of a polarizing plate and the direction of rubbing of the liquid crystal cell 
substrate for actuation close to a polarizing plate may become it is desirable to adopt the arrangement 
arrangement and the transparency shaft of the polarizing plate of two upper and lower sides cross at right 
angles mutually especially, and still more nearly parallel. Although the plate equipped with the polarization 
function is suitably used for the polarizing plate of a liquid crystal display, generally a polarization film is 
used. A film, a polyene oriented film like the dehydration processing object of polyvinyl alcohol or the 
demineralization acid-treatment object of a polyvinyl chloride, etc. which there is especially no limit about 
the polarization film, for example, iodine and/or dichroism coloring matter were made to stick to the 
hydrophilic high polymer film like a polyvinyl alcohol system film, a partial formal-ized polyvinyl alcohol 
system film, an ethylene-vinylacetate copolymer system partial saponification film, or a cellulose type film, 
and were extended are mentioned. Although the thickness of a polarization film is usually 5 micrometers - 
80 micrometers, it is not limited to this. In addition, a polarizing plate may be the polarization film itself and 
may prepare transparent protection layer in one side or the both sides of a polarization film. Transparent 
protection layer will not be restricted especially if excelled in transparency, a mechanical strength, thermal 
stability, moisture electric shielding nature, etc., for example, it can use proper things, such as heat-curing 
molds, such as polyester system resin, polyether sulphone system resin, polycarbonate system resin, 
polyamide system resin, polyimide system resin, polyolefine system resin, acrylic resin, acetate system 
resin, cellulose type resin or acrylic, an urethane system, an acrylic urethane system, an epoxy system, and a 
silicone system, thru/or ultraviolet curing mold resin. The liquid crystal film (optical compensation 
component) of this invention has greatest effectiveness in angle-of-visibility amelioration of TN-LCD which 
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used the TFT component or the MIM component. Other LCD, for example, STN(Super Twisted Nematic)- 
LCD, in the mode, ECB(Electrically Controlled Birefringence)-LCD, OMI(Optical Mode Interference)- 
LCD, OCB(Optically Compensated Birefringence)-LCD, Color compensation and/or the angle-of-visibility 
amelioration effectiveness can be acquired to all liquid crystal displays, such as HAN(HybridAligned 
Nematic)-LCD and IPS(In Plane Switching)-LCD. 
[0022] 

[Effect of the Invention] The liquid crystal film of this invention has manufacture of the liquid crystal 
compound which serves as a raw material of a film in the ease of receiving of the raw material of a liquid 
crystal compound, and simple manufacture of the film itself, and the industrial utility value — the obtained 
film can acquire the effectiveness which was excellent as the various optical fields, especially an optical 
compensation component of TN-LCD — is dramatically large. 
[0023] 

[Example] Although an example is described below, this invention is not limited to these. 
To tetrahydrofuran 180g which carried out the example 1 Composition of (Compound I)-l and ******** 
(II)- 1> distillation purification of reference To what dissolved 4-(6-AKURIRO yloxy hexyloxy) benzoic- 
acidsg [ 151.3 ] (518mmol) and 2 and 6-di-tertiary-butyl-4-methyl phenol 1.5g The solution which added 
diisopropyl ethylamine 70. lg (543mmol) was dropped over 30 minutes, stirring the inside of a methane 
sulfonyl chloride 62. lg (543mmol) tetrahydrofuran solution to the inside cooled at -10 degrees C. After 
dropping termination, after carrying out temperature up of this reaction mixture to 0 degree C and stirring to 
a pan for 15 minutes, the methyl hydroquinone 29.87g (246mmol) tetrahydrofuran solution was dropped. 
What dissolved 4-dimethylaminopyridine 3.0g (25mmol) for reaction mixture in tri ethylamine 62.4g 
(617mmol) further after 15-minute stirring after that was dropped over 15 minutes. After dropping, 
temperature up of the reaction mixture was carried out to stirring and a pan at 0 degree C for 1 hour at the 
room temperature, and the reaction under 5-hour stirring was performed. After diluting reaction mixture 
with 1000ml ethyl acetate after reaction termination and moving to a separating funnel, liquids were 
separated with 1 convention hydrochloric acid, and 1 convention hydrochloric acid, the saturation sodium- 
hydrogencarbonate water solution, and the saturation magnesium sulfate mixture solution washed the 
organic layer further. By adding 1 OOg sulfuric anhydride magnesium to an organic layer, and stirring at a 
room temperature for 1 hour, it dehydrated and dried, magnesium sulfate was condensed by the after rotary 
evaporator classified by **, and methyl hydroquinone-bis(4-(6-AKURIROIROKISHIO hexyloxy) benzoic 
acid) ester was obtained as a rough product. Methyl hydroquinone-bis(4-(6-AKURIROIROKISHIO 
hexyloxy) benzoic acid) ester 146.9g was obtained as a white crystal by recrystallizing this rough product 
with ethyl acetate/methanol (85.2% of yield). This is called (Compound I)-l. Compound (I) The purity by 
GPC of -1 was 98.7%. the TOSOH make which GPC equipped with the packed column for high speed gel 
permeation chromatography (TSKgelG-lOOOHXL), using a tetrahydrofuran as an elution solvent — GPC 
analysis apparatus CCP&8000 (CP-8000, CO-8000, UV-8000) performed. Moreover, when the compound 
1-1 was observed in the bottom METORA hot stage of a polarization microscope, at the room temperature, it 
transferred to the nematic liquid crystal phase a crystal phase and near 85 degree C, and when heated 
further, it became an isotropic phase near 115 degree C. The same technique as a top is adopted and it is 
32.5g [ of 4-(6-AKURIROIROKISHIO hexyloxy) benzoic acids ] (1 1 lmmol), and 4-cyano phenol 12.6g 
(106mmol) to 34.8g 4-cyano phenol. 4-(6-AKURIROIROKISHIO hexyloxy) benzoate (84% of yield) was 
obtained. This is called a compound (II). Compound (II) The purity by GPC of -1 was 99.3%. 
450ml of 0.98 convention sodium-hydroxide water solutions was adjusted using a sodium hydroxide (Wako 
Pure Chem) and ultrapure water in the example of reference 2 <creation of saponification processing 
triacetyl cellulose film> 500ml Erlenmeyer flask. This water solution was moved to the vat made from 
Teflon of a depth of 6cm, and 35cm angle, and in order to lose the effect of the carbon dioxide in 
atmospheric air, where a glass plate is put on the vat upper part, it warmed at 50 degrees C on the hot plate. 
The triacetyl cellulose film (FUJITAKKU UVD-80 Fuji Photo Film make) cut down on 30cm square was 
immersed here, and saponification processing was performed for 5 minutes. After processing, after flushing 
most alkalinity in a pure-water shower and fully dipping a film in neutral phosphate standard buffer solution 
(the Wako Pure Chem make, pH6.86 in 25 degrees C), pure-water washing was performed again. The 
obtained film was dried for 10 more minutes in 80-degree C oven, after a desiccation air gun removed most 
moisture. The result of having measured the pure-water contact angle of a raw material triacetyl cellulose 
film and the obtained saponification processing triacetyl cellulose film in contact angle measuring device 
CA-A by the consonance interface science company is shown in a table 1 . 
[0024] 
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[A table 1] 
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5 5° 




1 4° 



[0025] The optical parameter of ZEONEKKUSU 280 film by example 3 <judgment of optical member 
which shows negative anisotropy> Nippon Zeon of reference was measured. First, the refractive index was 
measured using the Abbe refractometer and the value 1 .53 was acquired. Moreover, d was 80 micrometers 
when the real thickness d was measured by the digital micrometer. Using the optical measurement system 
shown in drawing 1 and drawing 2 , the film is leaned to the principal indices of refraction within a field, 
and the retardation value was measured. The three principal indices of refraction of an index ellipsoid and 
thickness direction retardation deltanz were calculated by count from there. 7nm and thickness direction 
retardation deltanz of transverse-plane retardation deltan were 50nm. ZEONEKKUSU 280 is a film with a 
negative anisotropy, and the above measurement result shows that there are the smallest principal indices of 
refraction in the thickness direction. That is, ZEONEKKUSU 280 can be used as an optical member which 
shows a negative anisotropy. 

7.0g of (Compound I)-l obtained in the example 1 of example 1 <manufacture of liquid crystal film 1 and 
optical compensation component 1> reference and 3.0g of compound (II)- 1 were dissolved in 90g of N- 
methyl-2-pyrrolidones. lOmg of fluorochemical surfactants S-383 (Asahi Glass make) was added in this 
solution, and the bar coating machine was used and applied on the polyethylenenaphthalate film (product 
made from the Mitsubishi diamond foil) which carried out rubbing processing of the front face with the 
rayon cloth. After supplying to the clean oven which set the paint film as every film 60 degrees C and 
drying for 1 5 minutes, the nematic orientation of a liquid crystal layer (paint film) was made to complete 
after spreading by heat-treating for 5 minutes in the oven set as 80 more degrees C. The film was cooled 
from oven to ejection and a room temperature after heat treatment, and the EB (EB) exposure was 
performed. EB exposure was irradiated with the acceleration voltage of 30kV in the ambient atmosphere of 
0.20% of oxygen densities under the room temperature using EB irradiation equipment by the eye EB 
company. The liquid crystal layer after an exposure was hardened, the surface hardness was made into the 
pencil degree of hardness, and it was about H-2H (liquid crystal film 1). Real thickness measurement of the 
liquid crystal layer of this film was performed. In thickness measurement, it is SURFACE made from 
SLOAN. TEXTURE ANALYSIS SY-STEM Dektak 3030ST was used. Moreover, the approach of asking 
for thickness from the data of interference wave measurement ( [ by Jasco Corp. ] ultraviolet, visible, and 
near-infrared spectrophotometer V-570) and a refractive index was also used together. Consequently, both 
of the measurement results showed that the real thickness of the liquid crystal layer of this film was 0.98 
micrometers. Next, on the **** white sheet glass by Corning [ target / optical ], Inc., **** adhesives 
[ target / optical ] were used, this film was imprinted, and the optical compensation component 1 was 
manufactured by removing the polyethylenenaphthalate film in this film further. Each retardation value 
when leaning this optical compensation component in the direction of the principal indices of refraction 
within a field was measured using the optical measurement system shown in drawing 1 and drawing 2 . The 
result is shown in drawing 3 R> 3. As a graphic display, a retardation value is right-and-left asymmetry, and 
does not have the include angle from which a retardation value is moreover set to 0. From this result, the 
director of the optical compensation component 1 leans to this glass substrate side, and it was checked that it 
is not homogeneity tilt orientation (orientation condition with the angle fixed in the direction of thickness 
which a director and this glass substrate front face make). Moreover, the transverse-plane retardation of this 
optical compensation component 1 was 97.2nm, and this value, the refractive-index value measured 
separately, and the average tilt angle computed in the above-mentioned formula from real thickness were 3 1 
degrees. As a result of the optical measurement which described the liquid crystal film 1 and the optical 
compensation component 1 below, it was checked that the liquid crystal layer has uniform nematic hybrid 
oriented structure, and it became clear that these could be preferably used as an optical compensation 
component. 

<Measurement of the refractive index of a liquid crystal layer, and the direction of an orientation director> 
Instead of the polyethylenenaphthalate film (product made from the Mitsubishi diamond foil) which carried 
out rubbing processing of the front face with the rayon cloth, the high refractive-index glass substrate 
(refractive index is 1 .84) top which has the rubbing polyimide film was used, and also the liquid crystal film 
as well as the liquid crystal film 1 was produced, and refractometry was performed using this. In 
measurement of a refractive index, the Abbe refractometer (Typemade from AT AGO- 4) was used. When it 
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had arranged so that it may place so that a glass substrate may touch the prism side of a refractometer, and 
the substrate interface side of a liquid crystal film may come below an air interface side, there was an 
anisotropy in the refractive index in a film plane, the refractive index within 1 .53 and an parallel field of the 
refractive index within a field vertical to the direction of rubbing was 1.67, and the refractive index of the 
direction of thickness was not depended in the direction of a sample, but was fixed at 1 .53. This showed that 
the liquid crystal molecule was carrying out flat-surface orientation to parallel to a substrate in the glass 
substrate side. Subsequently, when it had arranged so that the air interface side of this film may touch the 
prism side of a refractive-index meter, there was no anisotropy in the refractive index within a field, the 
refractive index was fixed at 1.53, and the refractive index of the direction of thickness was not depended in 
the direction of a sample, but was fixed at 1.67. This showed that the liquid crystal molecule was carrying 
out orientation vertically to a substrate flat surface in the air interface side. From the above thing, it became 
clear that the liquid crystal layer of this film formed nematic hybrid orientation. Next, the following 
actuation was performed in order to ask accuracy for the include angle of director bearing of the liquid 
crystal molecule in a substrate interface more. After forming a liquid crystal layer on the high refraction 
glass substrate which has the rubbing polyimide film according to an above-mentioned procedure, the glass 
substrate which has the one more sheet rubbing polyimide film further was put and stuck in the liquid crystal 
layer. That is, the liquid crystal layer was made the configuration inserted by the rubbing polyimide film of 
two sheets. At this time, it has arranged so that the direction of rubbing of the up-and-down rubbing film 
may become 1 80 degrees mutually. After heat-treating for 30 minutes at 80 degrees C by this condition, 
refractometry and polarization analysis were performed about the sample obtained by fixing by photo- 
curing. The obtained sample was related up and down as a result of refractometry, the same value was 
acquired, and the refractive index within the field of this sample was 1 .53 in the field vertical to the 
direction of rubbing, and was 1.53 in the direction of thickness of 1.67 and this film in the parallel field. As 
for this, near the interface of a substrate, the upper and lower sides of said sample showed that directors 
were abbreviation parallel to a substrate flat surface. Furthermore, the include angle which refractive-index 
structure is optically uniaxial [ almost forward ] as a result of the polarization analysis using ellipsomter 
DVA-36VWLD made from Mizojiri Optical Industry, there is an inclination of a director slightly near a 
substrate interface as a result of performing detailed analysis based on the crystal rotation method, and a 
substrate flat surface and a director make was about 3 times. Moreover, the sense to which a director 
inclines was in agreement with the direction of rubbing. From the above thing, if it thinks that bearing of the 
director of the liquid crystal molecule in a substrate interface is mostly decided by the interaction of a liquid 
crystal molecule and an orientation substrate interface, it will be presumed that bearing of the director in the 
substrate interface in the nematic hybrid orientation of the liquid crystal film formed on one above- 
mentioned orientation substrate is 3 times. Moreover, it has checked that the direction of a tilt and the 
direction of rubbing of said liquid crystal film were in agreement. 

<Angle-of- visibility compensation of TN liquid crystal display> One optical compensation component 1 has 
been arranged, respectively to each upper and lower sides of the liquid crystal cell of TN liquid crystal 
display so that the liquid crystal cell for actuation may be approached in the field of this compensation 
component where the polyethylenenaphthalate film had touched from the first. Each optical element and 
each axial arrangement are as having been shown in drawing 4 . The eel parameters of the liquid crystal cell 
of used TN liquid crystal display are eel gap 4.8micrometer, 90 angle of torsion (left hand), and four pre tilt 
angles, using ZLI-4792 as a liquid crystal ingredient, a liquid crystal cell — receiving — a 300Hz square 
wave — an electrical potential difference — impressing — white — the ratio (white display) of the 
permeability of display 0V and black display 6V — contrast curves, such as a deed, were drawn for the 
contrast ratio measurement from an omnidirection by making / (black display) into a contrast ratio. The 
result is shown in drawing 5 . in addition, contrast ratio measurement — the Hamamatsu Photonics make ~ it 
measured using FFP optical-system DVS-3000. 

Methyl hydroquinone-bis(4-(9-AKURIRO yloxy nonyloxy) benzoic acid) ester (compound (I) -2) 7.8g 
compounded by the same technique as the example 1 of example 2 <manufacture of optical compensation 
component 2 and optical compensation component 2'> reference, 4-cyano phenol 2.2g (compound (II) -2) of 
4-(3-AKURIRO yloxy propyloxy) benzoates, Photoreaction initiator IRUGAKYUA 907 (Ciba-Geigy make) 
0.3g and O.lg (diethyl thioxan ton) of sensitizers were dissolved in 40g tetrachloroethane. The die coating 
machine was used and applied on the polyphenylene sulfide film (Toray Industries make) which carried out 
rubbing processing of the front face for this solution with the nylon 6 cloth. After spreading, the rear face of 
this film was put on the hot plate which set the laminate of blue plate glass substrate attachment, and this 
glass/film as 80 degrees C, and desiccation was performed for 20 minutes. Nematic orientation had already 
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completed the liquid crystal layer after desiccation. Then, it supplied to the oven set as 50 degrees C after 
the film had stuck to the glass substrate, and it cooled radiationally to oven laying temperature, carrying out 
a nitrogen purge for 2 - 3 minutes until the oxygen density was set to 250 ppm or less, and UV irradiation 
was performed for 15 seconds at the temperature. The high-pressure mercury- vapor lamp was used as the 
UV light source, exposure reinforcement was 120 W/cm2, and the addition doses for [ irradiation time ] 15 
seconds were 1260mJ(s). The liquid crystal layer after an exposure was hardened, the surface hardness was 
made into the pencil degree of hardness, and it was about 2H (optical compensation component 2). Next, 
after using and imprinting **** adhesives [ target / optical ] on the triacetyl cellulose film whose direction 
of MD corresponded this optical compensation component 2 with the rubbing shaft of an orientation 
substrate, optical compensation component T which consists of a liquid crystal layer and a triacetyl 
cellulose film was manufactured by removing the polyphenylene sulfide film and blue plate glass in the 
optical compensation component 2. About this optical compensation component 2 f , various optical 
measurement was performed by the same approach as an example 1. In addition, since the result of having 
included the optical effect of the triacetyl cellulose film which imprinted the liquid crystal layer was brought 
on the occasion of the optical measurement of optical compensation component 2\ it considered as the 
measurement result of only a liquid crystal layer by deducting the effect of a triacetyl cellulose film on the 
occasion of calculation of the transverse-plane retardation value of sample 2', or an average tilt angle. 
Parallel and a vertical refractive index were 1.67 and 1.53 as well as the optical compensation component 1 
at the rubbing shaft of the liquid crystal layer of optical compensation component 2', respectively as a result 
of various optical measurement. Moreover, real thickness was [ 1 17.0nm and the average tilt angle of 1 .02 
micrometers and a transverse-plane retardation value ] 24 degrees. 

Example 3 <manufacture of optical compensation component 3> methyl hydroquinone Bis(4-(9-AKURIRO 
yloxy nonyloxy) benzoic acid) ester (compound (I) -2) 7.8g, 4-cyano phenol 2.2g (compound (II) -2) of 4- 
(3-AKURIRO yloxy propyloxy) benzoates, Photoreaction initiator IRUGAKYUA 907 (Ciba-Geigy make) 
0.3g and O.lg (diethyl thioxan ton) of sensitizers were dissolved in 40g methoxy propyl acetate, and 50mg 
(S-383 Asahi glass company make) of fluorochemical surfactants was added in this solution. After filtering 
this solution with the diameter Teflon filter of 0.5 micrometer, the surface saponification processing thoria 
cetyl eel roll film obtained in the example 2 of reference was applied with the dip coating method on said 
film which performed rubbing processing by the polyamide fiber. After making it dry for 5 minutes in the 
oven set as 50 degrees C, heat treatment was performed for 15 minutes under nitrogen-gas-atmosphere mind 
in the oven set as 80 more degrees C. When the light of 1200mJ(s) was irradiated in the amount of addition 
of 365nm light with the high-pressure mercury- vapor lamp installed after heat treatment and into oven and 
photo-curing was performed, the liquid crystal layer front face made this film the pencil degree of hardness, 
and had hardened it to HB extent. Moreover, when this film was placed between two polarizing plates of 
cross Nicol's prism arrangement and was observed on the back light, it had a forward birefringence in the 
direction of rubbing, and it became clear that it was fixed by the nematic liquid crystal phase which carried 
out orientation to homogeneity (optical compensation component 3). Subsequently, it analyzed by deducting 
the optical effect of a triacetyl cellulose film like an example 2, and measuring various optical parameters, 
such as a transverse-plane retardation value and an average tilt angle. Consequently, parallel and a vertical 
refractive index were 1.67 and 1.53 at the rubbing shaft of**, respectively, and they were 1.04 micrometers 
of real thickness, the transverse-plane retardation value of 1 19.0nm, and 24 average tilt angles. 
The optical member (layer which shows a negative anisotropy) which shows the negative anisotropy 
indicated for the example 3 of reference to TN liquid crystal display of the example 1 which shows axial 
arrangement to example 4 drawing 4 was added, and the contrast curve was measured like the example 1 
except having carried out as axial arrangement was shown in drawing 6 . A result is shown in drawing 7 . 
Film creation was tried only using (Compound I)-l among (Compound I)-l used in example of comparison 
1 example 1, and compound (II)- 1. When solution preparation, spreading, desiccation, and heat treatment 
tended to be performed by the same actuation as an example 1 and it was going to perform EB exposure 
after that, a liquid crystal layer was not able to crystalize immediately after taking out from the oven for heat 
treatment, and it was not able to fix by the nematic liquid crystal phase. 

Except not using the example of comparison 2 optical compensation component 1 , it is the same 
configuration as drawing 4 of an example 1 , and the contrast curve was measured like the example 1 . A 
result is shown in drawing 8 . 



[Translation done.] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/6/2006 



• JP,2001-055573,A [DRAWINGS] 



Page 1 of 2 



* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 ] 




[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 
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